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the special invitation of the resuscitated Russian 
Electrotechnical Committee. Mr. le Maistre cares no- 
thing for politics—he is concerned only with technical 
matters, though, be it said, his proposed visit received 
the cordial approval of the Russian Government—and to 
engineering readers it is superfluous to remark that 
whatever he has to say with regard to his observations 
may be relied upon to be accurate and free from pre- 
judice. 

In the first place, Mr. le Maistre appeals on behalf of 
the technical men of all descriptions in Russia for eur- 
rent literature, of which at present they are almost en- 
tirely bereft. He desires engineering societies and in- 
stitutions, manufacturing firms, and others who issue 
technical literature to communicate with him at 28, Vic- 
toria Street, when he will be glad to furnish them with 
the addresses of persons who will be most grateful for 
such publications and will put them to the best use—it is 
important to note that on no account must they be sent 
to Mr. le Maistre. Whilst, as he says, the present pro- 
spect of doing business with Russia may be somewhat 
unattractive, it is most necessary and desirable that we 
should keep in close touch with the technical men with 
whom we shall have to deal when better times return. 
We strongly commend this proposal to the attention of 
our readers, not only on the ground of sympathy with 
our brother engineers in their present difficulties, but 
also on behalf of the interests of our export trade in the 
future. 

Mr. le Maistre finds that the technical world in Russia 
is seething with activity and full of quiet enthu- 
siasm; moreover, it is in high favour with the Soviet 
Government, and is encouraged to put forth every effort 
to set the wheels of industry in motion. He believes 
that it will play the leading part in restoring prosperity 
and progress in Russia—a view which, it may be remem- 
bered, has been held also by its rulers. Russian engi- 
neers are most keenly interested in and indeed anxious 
to avail themselves of all the work of the 1.E.C., and 
hope to be able to take part in the next meeting wherever 
it may be held. The international rating of electrical 
machinery will naturally be of peculiar importance to 
Russia in its dealings with those countries from which 
it purchases electrical machines—as in the near future 
it will be bound to do. He had the opportunity of 
addressing and conferring with several committees of 
scientists and engineers, and met the leaders of scientific 
thought, including Professor Chatelain, well known to 
members of the I.E.C., and the trusted President of the 
Central Electrotechnical Council for Russia as well as 
of the Russian National Committee of the I.E.C., Pro- 
fessor Mitkowitch. the Russian Faraday, Professor 
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Voronoff, and others. He also met many other engineers 
whose reputation extends far beyond the Kussian 
borders, and everywhere he was impressed with the same 
feeling—that the Russians are ‘“‘ looking forward,’’ and 
that they are desirous of cultivating the friendship of 
this country. 

Like Mr. le Maistre, we as a journal are not 
politicians, and we express no opinions with regard to 
Russian politics; but in the evolution of Russian in- 
dustry we are deeply interested. In that vast country 
there is immense scope for development, in which we 
can help; and that implies employment for our workless 
population. We do not wish to err on the side of 
optimism, or to paint a rosy picture, but we are cheered 
by Mr. le Maistre’s report, and we trust that he may be 
induced when time permits to publish a complete account 
of his observations. He returned from Russia with 
Senator Wheeler, of Moritana, U.S.A., one of the few 
newly elected Senators who have come over to inform 
themselves at first hand as to the conditions in Europe 
to-day, including’ Russia, and it is gratifying to think 
that our American cousins will also be urged to assist 
our Russian friends in their colossal task of recon- 
struction. 

We have for many months devoted a proportion of 
our space to Russian affairs, and while we cannot guar- 
antee that all the information we receive and publish is 
accurate and trustworthy, we hope that in the main it 
may be useful to our readers; Mr. le Maistre’s remarks 
certainly tend to reassure us on this point, and incident- 
ally we are pleased to learn that he found the Exgc- 


a Ravinw widely read and deeply appreciated in 
ussia, 


Tux benefits of interlinking power 

International systems have nowhere been more fully 

Interlinking. recognised than in the United States ; 

although in the Eastern States the work 
of interconnection is only now in progress, there exist 
in the West examples of, literally, hundreds of power 
stations coupled together and feeding into one huge 
system. Hitherto, however, such coupling up has been 
confined to the limits of one nationality, and where 
electrical energy has been transmitted over the border 
the arrangement has not been reciprocal. 

The scheme put forward at the Spring Convention of 
the American I.E.E. on April 25th by a Westinghouse 
engineer, Mr. Paul T. Brady, therefore, represents an 
interesting departure from the normal. Mr. Brady de- 
clares that power—the means for doing work—is the one 
thing that enables man to rise above savagery; and 
an abundant supply of electricity must be given to 
everyone in the United States and Canada, by putting 
water-power to work and pouring energy ‘‘ into a 
single great international network,’’ by which it will 
be distributed to ‘‘ practically every inhabited portion 
of the continent.’’ This is indeed thinking on a con- 
tinental scale, and we admire the bold conception of 
Mr. Brady and his colleagues. But he does not stop 
there; water-power cannot be relied upon to maintain 
a uniform supply of electricity, on account of the occur- 
rence of dry seasons—hence, he says, let the water power 
of Canada be linked up with the steam-power of the 
United States coalfields, on which huge steam-driven 
stations will be erected, ample supplies of condensing 
water being available there. The narrow-minded objec- 
tions of engineers connected with steam plant, who say 
they have no need of water power and can gain nothing 
from becoming part of a larger system, are rebuked 
on the grounds that there are millions of people who are 
either paying high prices for electricity or are unable 
to get it at any price, and that it is their duty in the 
national interest ‘‘to supply the country as a whole 
with power at the lowest cost.’? By using water power 
and coal in co-operation, says Mr. Brady, increased 
prosperity will be conferred on all the people in North- 
eastern North America. ‘‘ Good work is no excuse for 


not doing better work. The welfare of all people 
transcends the welfare of a few.’’ 

Mr. Brady is in the right, and we hope that he will 
live to see his dream come true; but in.the light of 
past history we know that many obstacles will have to 
be overcome before his ideas are consummated. 


Tue greater portion of Sir Eric 
Trade Problems Geddes’s speech at the annual meeting 
of Britain. of the Association of Trade Protection 
Societies of the United Kingdom, held 
last week in London, was devoted to the effect of the pre- 
sent situation in Europe upon British Industry. 
Though as the result of the Ruhr occupation there had 
been a slight temporary boom in certain of our trades— 
coal, iron and steel—with a slight tendency to a sympa- 
thetic rise in certain connected industries, there was a 
very serious set-back in wool and cotton textiles and 
other trades. Sir Eric remarked that the situation in 
the Ruhr must in the end have a damaging effect upon 
the purchasing power of France, Belgium, and Germany, 
and upon that of other countries with which they had 
been in the habit of doing business. The recovery oi 
our export trade was the direction in which we must 
look for reduction of unemployment. Figures were 
yuoted to show that unemployment is worse in our manu- 
facturing trades for export than it is in industries 
mainly engaged in home trade. Sir Eric holds that the 
state of industrial affairs here renders it desirable that 
we should abandon the present British attitude of on- 
looker, and he added that the mere fact that there is no 
settlement of the European problem is costing us enor- 
mous sums though we are not taking any active part in 
the Ruhr operations. He had something to say regard- 
ing the effect of European tariff policies and dumping 
by depreciated currency countries. He urged the im- 
portance of requiring the marking of foreign imports 
into the United Kingdom. He held that it would bene- 
ficially afiect employment in this country, in so far as 
it is hit by the import of articles manufactured cheaply 
in countries with low grade labour or mainly with 
depreciated currencies, if every purchaser were able to 
know when a foreign-made article was being offered. 
Especially at the present time was it in the public in- 
terest that there should be compulsory marking from 
which one could judge, say, a German-made article. 
‘‘ To-day you buy German or French goods without 
knowing, and you pay doles to our willing workers who 
cannot get work.’ The most natural thought to follow 
from such a remark related to the folly of placing British 
contracts abroad, and in this connection it is noticeable 
that a French mechanical engineering concern has been 
advertising for fitters, electricians, mill-hands, polishers, 
&c., to go from this country to France to manufacture 
an article which is largely shipped to this country, or 
is in competition with us elsewhere. ‘‘ We therefore 
have the unsatisfactory situation that British capital, 
British goodwill, and British skill are being exported to 
other countries in order to manufacture there.’’ ‘The 
speech was concluded with a warning that the position 
here did not warrant complacency on the part of any- 
body—either industrial or Governmental—its closing 
sentence being: ‘‘ England will not fail if those who 
iead her have the courage of those whom they lead. 
Tranquillity never won a battle yet.’’ 


At the recent meeting of the share- 

Mechanical holders of Messrs. D. Davis & Sons, 
Improvements Ltd., Sir David R. Llewellyn, the 
in Coal Mines. chairman of the company, said that 
during the past year their collieries 


produced 1,489,382 tons of coal, as compared with an - 


average output over the past ten years of 1,336,670 tons. 
The number of persons employed was 7,200, compared 
with 6,430 in 1914. The output per shift per collier— 
that is, the productive man—employed at the coal face 
was 38.52 cwt. in 1922, compared with 34.5 ewt. in 
1914; while the output of all persons employed was 16,2 
ewt., as compared with 17.4 ewt. in 1914. 
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It will be observed that although the output per 
‘‘ collier ’’ increased, the output per man employed de- 
creased. This is the effect of the ‘‘ Seven Hours Act,’’ 
which while the pressure of economic and other condi- 
tions increased the output of the “‘ collier pieceworker ’’ 
necessitated the employment of an increased number of 
‘‘ day wage ’’ men, so that the net result of the ‘‘ Seven 
Hours Act,’’ instead of benefiting the ‘‘ pieceworker,”’ 
actually gives him a greater burden to bear, seeing that 
the wages paid to these extra men have to come out of 
the price of: the coal actually produced. 

Sir David said, however, that one of the most 
direct causes of the increased production was the im- 
proved mechanical equipment of the collieries, and at 
the same time he discounted the legend propagated by 
the miners’ leaders, and by others who would like to 
run the coal-mining industry for the benefit of the 
nation, that there had been no improvement in the 
mechanical equipment of the mines. Sir David R. 
Llewellyn, in fact, introduced the first electric coal- 
cutting machine into the South Wales district twenty 
years ago, but it is one thing to build a machine and 
another to work it successfully, and as Sir David said: 
‘*On the whole, however, their application has not, | 
admit, been very successful. In some seams success has 
been achieved, but in others the coal-cutting machine 
has been disappointing. This has been due to a great 
extent to the physical conditions underground, but also 
in a lesser degree to the antagonism of the workmen.’’ 
This is the experience of many mine managers, but 
under the very able management of the B.M.F., assisted 
by Mr. Sidney Webb, all the difficulties and especially 
the ‘‘ antagonism ’’ would disappear ! 

Another means of helping to increase the production 
has been the installation of coal conveyors; this has 
made considerable headway in recent years, and is now 
engaging the serious attention of all mining engineers. 
It is applicable mainly to the ‘‘ Longwall’’ system of 
working, and as 90 per cent. of the coal in South Wales 
is mined on this system, the officials and workmen have 
during the past forty years become very expert in deal- 
ing with roof conditions. It is this expert knowledge 
and experience which so largely contributes to the 
successful working of conveyors. Sir David is very 
enthusiastic about their usefulness, and says :— 

** Given the co-operation of the workmen and the officials of 
the Miners’ Federation in the arrangement of the price lists, 
coal conveying will revolutionise the production of coal during 
the next few years. It increases the safety of working under- 
ground, and tends to lessen the number of accidents at the 
coal face; it will also reduce dead-work costs, and it will 
enable thin seams which cannot now be economically worked 
by hand labour and the old system of stall roads to be worked 
at a profit. We have introduced several conveyors into the 
thinner seams, and we are now actively engaged in the instal- 
lation of compressed-air machinery for the further extension 
of this practice. I hope I am not labouring this point unduly, 
but I am giving these facts not merely as a rebuttal of the 
unfounded criticisms of miners’ leaders and cthers, that the 
organisation of the industry on its technical side is not bein 
improved, but also because I feel that the increased use o' 
coal conveyors has a very important bearing upon the future 
of this company.” 


Messrs. Davis are to be congratulated on their enter- 
prise and the successful development of the mechanical 
side of mining, and their example will certainly be 
followed by others, with the result that if the B.M.F. 
will only leave things alone, the British mining in- 
dustry will not only reach the output of 1913, but will 
certainly increase it, to the very great benefit of the 
miners themselves and the community at large. 


Ir is announced that the Belgian 

Electricity Government will introduce a Bill in the 
Supply Legisla- near future to deal with the distribu- 
tion in Belgium. tion of electricity. The industry is at 
present controlled on the basis of a 

general law passed over a century ago, and although 
some towns have provided their own gas and electricity 


works under the powers of this law, most of them have 
granted monopoly concessions to private undertakings 
for these purposes or the works are carried on for 
the account of the towns or communes. These local 
authorities or these concessionnaires hold a monopoly 
right of user of the roads within the respective local 
areas concerned, and can thus prevent any outside 
supply companies or groups from laying cables through 
the towns or communes. On the other hand, the State 
main roads are available to electricity distributors, as 
also are the provincial roads, for the laying of cables. 
With a view to ensuring the maximum of economy in 
production, a tendency has been manifested for some 
time past to group together the private generating 
stations of industrial works, but in these cases the use 
of the roads in towns and communes for the establish- 
ment of interconnecting cables is out of the question 
where existing supply concessions are in force. This 
problem, together with others relating to the electricity 
supply question, was referred by the Government to 
a commission of inquiry in 1920, and that commission 
has now prepared a report which will serve the basis of 
the projected legislation. 

According to a Belgian newspaper, the commission 
has prepared a scheme which forms a compromise be- 
tween the various interests concerned, by providing for 
the fixing of a limit in the grant of monopoly conces- 
sions for motive power. The scheme admits for motive 
power the principle of concessions up to a maximum 
power on all the roads of the State, the provinces, and 
the communes, and without any limit in the case of 
lighting. Beyond the maximum power of the con- 
cession, all the roads will be able to be used by any 
one for the supply of electrical energy or for the estab- 
lishment of groups of generating stations by means of 
interconnecting cables. Such utilisation will be made 
possible by the issue of a permit, subject to con- 
ditions imposed by the public authorities, but the permit 
will not represent a monopoly. In the case of the com- 
munes where concessions exist, the existing system with 
regard to the roads will not be modified before the 
expiration of the concessions, although road ‘‘ way- 
leaves ’’ can be granted as a result of a declaration of 
public utility and on the payment of compensation to 
the holders of the concession. On the other hand, the 
new system, as proposed, would come into immediate 
application in the case of communes where concessions 
are not in existence. 

Tae article which we commence else- 
Argentine where in this issue, describing the elec- 
Railway trical equipment of 70 miles (single 
Electrification. track) of the Buenos Ayres Western 
Railway, affords a further indication of 
the fact that British engineers can hold their own in 
this exceedingly important branch of electrical engineer- 
ing ; the whole of the plant and rolling stock is of British 
design and manufacture. Messrs. Merz & McLellan are 
again responsible for the electrical features of the under- 
taking, and have adopted their well-known “ unit 
system in the arrangement of the plant in the generating 
station. 

It is gratifying to find that on this occasion trade 
follows capital, as it should. This country has ex- 
pended large sums on development in the Argentine 
Republic, and it is but reasonable that new construction 
should be carried out by British hands and brains. 
Given stable conditions and fair competition, the electri- 
fication of the railways of the world should bring an 
immense amount of work to our factories, and therefore 
we earnestly hope that some lasting solution may soon be 
found for the European disturbances which are exerting 
so detrimental an influence on the progress of the 
nations towards renewed prosperity. 
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SINGLE-PHASE SHUNT COMMUTATOR MOTORS. 


By N. PENSABENE-PEREZ, M.1.E.E. 


Tue single-phase commutator motor having a shunt 
characteristic has been known for a considerable num- 
ber of years, yet its application, in spite of its great 
merits, has been very limited, owing partially to the 
general lack of understanding of its working either 
from the designer’s or from the user’s point of view. 
The former lack of understanding is responsible for its 
high cost and mediocre performance, and the latter for 
a sceptical and conservative attitude and prejudice 
against the use of commutators. 

‘hus, such wasteful and poor apparatus as the 
single-phase induction motor has held the field of indus- 
trial application entirely unchallenged until recently, 
when, on account of its low power factor, a stage has 
been reached ‘‘ when we are faced with the capital 
outlay in the generating stations and cables capable 
of transmitting something like 50 to 70 per cent. in 
excess of the real power load they carry.’’ (See re- 
marks by Mr. Ll. B. Atkinson; I.E.E. Journal, Vol. 60, 
p. 317.) 

The wattless current which a station has to supply, 
apart from being a source of great copper loss in the 
cables, demagnetises the generators, thus reducing their 
capacity as measured in kVA and affecting their 
inherent voltage regulation. 

This matter, while affecting directly the supply cor- 
porations, is bound to affect, in the long run, also the 
power user, because, whether he is charged or not for 
the low power factor of his motors, he must eventually 
pay for the unused capital outlay of the generating 
stations: and network due to their carrying large watt- 
less currents. 

The principal culprit responsible for this state of 
afiairs is the small-power induction motor having a 
power factor at full load varying from 0.5 to 0.75, 
according to speed and frequency, and absorbing some- 
thing like two-thirds or three-quarters of its full-load 
current when running light. 

In fig. 1 the average performance of a 4-b.h.p. single- 
phase induction (or induction repulsion) motor running 
at its best speed is given, and is self-explanatory. 

It will be seen that such a motor on fractional loads 
takes far more wattless power than true useful power, 
plus losses; in other words, it is more a choking coil 
than it is a motor. 

A commutator shunt-type motor, on the other hand, 
can be made to have a leading current when running 
light and unity power factor at full load; its efficiency 
is comparable to that of a d.c. motor. Its speed is 
almost constant at all loads; its starting torque can be 
made equal to or larger than the full-load torque, while 
its starting current can be kept in the neighbourhood 
of its full-load current. Moreover, it can be started 
without the assistance of auxiliary apparatus apart 
from a simple double-pole switch. The commutation of 
this type of motor at synchronism can be made as good 
as that of any ordinary low-voltage d.c. machine with- 
out interpoles. 

This motor for comparatively small powers can be 
also made of the adjustable-speed type up to twice 
the synchronous speed or more, and all along its speed 
range it keeps its shunt characteristic—that is, when 
adjusted for any desired speed, it runs approximately 
at that speed at all loads, 

In fig. 2 is given the performance of a 4-b.h.p., 1,450- 
r.p.m., 50-cycle motor made by the Electro-Dynamic 
Construction Co., Ltd., London. From the curve it 
will be seen that far from absorbing any wattless cur- 
rent, this motor on fractional loads supplies leading 
current to the system. 

If the motor user supplies wattless leading power to 
the station instead of loading it with wattless lagging 
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power, is it too much to expect that his services should 
be paid for in the form of lower charges? 

‘I'he supply companies are well aware of the position. 
of affairs, and the new method of charging in operation 
or in the way of being so, will bring home to the user 
the truth that a high power factor is not only the supply 
companies’ concern, and that the few pounds extra paid 
for a good motor are repaid several times over after a 
few months in the form of a lower power bill. 

The modern shunt a.c. commutator motor, unlike 
the series type, does not resemble its d.c. prototype, 
and its name is only due to the fact that its speed does 
not depend to any extent on its load. 

A shunt d.c. motor having a laminated field system 
is unsuitable for a.c. work because the flux produced by 
the shunt is in time quadrature with the supply volt- 
age, which therefore can only be balanced by the 
reactance voltage produced by the wattless armature 
current. This current, if the supply voltage is con- 
stant, must also be constant, and, being in phase with 
the flux, produces a constant torque at all speeds. 

Such a motor, therefore, apart from having a very 
poor power factor, cannot operate without the help of 
auxiliary apparatus to adjust its torque to the load 
torque by shunt regulation or armature voltage control. 

A capacity to balance the field reactance, or a special 
exciter and the addition of a compensating winding, 
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Fic. 1.—PERFORMANCE OF s.P. 2.—PERFORMANCE OF S8.P. 
Inpuction Motor. SHunt ComMvutTAToR Moror. 


have been suggested to make this motor of practical 
use, and the modern shunt motor has been evolved out 
of such earlier attempts as are shown in fig. 3, where 
we have :— 

(4) Plain d.c. connections. (B) Capacity to balance 
the field reactance and compensating winding, hence 
flux Nz in phase with supply voltage and armature 
m.m.f. neutralised, no flux in the vertical axis. (c) 
Current in the armature induced by transformer 
action, hence flux Ny in the vertical axis at 90 deg. to 
the supply voltage. (p) The e.m.f. due to Ny by 
rotation produces a flux Nz at 90 deg. and approxi- 
mately in phase with the supply voltage. 

It will be seen that in (c) a very important feature is 
introduced, viz., the creation of two fluxes at 90 deg. 
in line and space and the elimination at synchronism 
of the sparking voltage induced in the short-circuited 
coils by transformer action. 

In (p), while this feature is maintained and the con- 
denser is eliminated, a weak feature is introduced, 
viz., the dependence of the motor flux Nz on the speed 
and the consequential inability of the motor to produce 
a torque at starting. The current in the Y axis of 
the armature is produced by the vectorial difference 
between the e.m.f. due to transformer action and the 
e.m.f. induced by rotation in the field Nz, hence the 
higher the speed the smaller the current and also the 
torque, which becomes nil at synchronism. This motor 
has therefore a shunt characteristic. 

The uncompensated motor of this type has a very low 
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power factor and a light-running current almost double 
its magnetising current. 

In order to improve the power factor, a voltage in 
phase with the supply voltage is applied in its axis, 
and the different ways of doing this are the subject- 
matter of a great number of patents. 

It is not proposed in these short notes to give the 
theory of this motor, which is far from being simple. 


ix 


Ny 
Fie. 3. Fia. 4. 


The writer has developed a working vector diagram 
of this motor which agrees in a remarkable degree with 
the result of tests, and hopes to publish it in the near 
future. For the present it may be of some interest to 
give the value of the running-light current arrived 
at :— 


ip =in(l +b +o) + bel +o)] 
where zo is the light-running current, 7m the magnetis- 
ing current, o the leakage factor, a the ratio between the 
voltage injected in the X axis and the armature resist- 
ance drop due to the rotor magnetising current, b the 
ratio of total iron and copper loss in the motor axis to 
the copper loss. It is clear that the light-running 


current becomes leading current when its value, as given 
by the formula, is negative. 

Some interesting conclusions may be derived from 
the above formula: (1) The light-running current of 
a shunt a.c. commutator motor is a function of the 
copper loss as well as the iron loss in the motor axis. 
(2) Other factors being the same, the no-load current 
increases (if lagging) or decreases (if leading) with 
increased iron loss. 

The sparking of a shunt a.c. commutator motor is 
due to the reactance voltage as the result of the 
reversal of the current in the coils undergoing com- 
mutation and of the voltage induced in them by rota- 
tion and transformer action by the fluxes Nz and Ny. 

The former voltage is nothing else than the usual 
reactance voltage found in d.c. machines; the latter 
voltage is proportional to Ny /—Nz fo, where Ny and 
Nz are the transformer and motor fluxes, and f and fo 
the supply and rotation frequencies. 

Near synchronism, as the two fluxes are then nearly 
equal and in quadrature, this sparking voltage is 
negligible, and it only appears when speed regulation 
is required. 

As mentioned before, this motor has no torque at 
standstill, and must be started as a series or repulsion 
machine. 

In fig. 4 a method generally used, when possible, by 
the Electro-Dynamic Construction Co., Ltd., is given, 
embodying also speed regulation by means of reactance 
control. 

If no speed regulation is required, the starting of 
the motor is simply effected by opening switch s at 
starting and by closing it near synchronism. 

As regards price, such a motor compares favourably 
with the slip-ring type, plus plain starter, and also 
with the usual induction repulsion type. 


SOME ASPECTS OF THE BROADCASTING POSITION. 


By W. H. STOKER, K.C. 


Some interesting questions arise with regard to tue 
position us between the Government, the British Broad- 
casting Co., Ltd., and the public. The Wireless Tele- 
graphy Act, 1904 (4 Edward VII C. 24), passed in con- 
sequence of the developments in electrical science, was 
introduced at the close of the Parliamentary session of 
1904, and the debate on its provisions was curtailed by 
reason of this. Lord Stanley, the then Postmaster- 
General, in moving the second reading of the Bill on 
August 10th, 1904, stated that there were two principles 
that he had endeavoured to embody in the Bill; first, 
that the safety of the nation in time of danger should 
be secured by the Government being allowed to exercise 
control over wireless telegraphy ; and secondly, that they 
should not allow a big monopoly to grow up, which at 
some time the State might have to purchase, as in the 
case of the telephone monopoly. He added that the class 
with whom he had the greatest sympathy were those who 
wished to go in for experiments in that science, and he 
had been able to frame a clause which would give abso- 
lute freedom in that direction, merely requiring regis- 
tration on the part of those who wished to engage in 
experiments. And for what it was worth he gave an 
undertaking that no request for a licence for experi- 
ments should be refused unless the refusal had been 
approved by him personally. Although this under- 
taking is not binding on Lord Stanley’s successors in 
office. and the volume of applications must be embar- 
rassing. it is yet to be hoped that the present Postmaster- 
General in sending, as announced by him recently in the 
House of Commons, the 33.000 applications stated by 
him to be pending, to experts on his staff to make a 
thorough investigation and to advise him which, in their 


‘ opinion, are honestly experimental, will still exercise 


some element of personal judgment as to refusal or non- 
refusal, and not merely shift the decision on to his staff, 
The proviso to Section 1, Sub-section (7), which appears 
in the Act as passed, is also worthy of notice. This pro- 
viso is that nothing in the Act is to prevent any person 
from making or using electrical apparatus for actuating 
machinery, or for any purpose other than the trans- 
mission of messages. It was stated by the mover of the 
amendment adding this proviso, that unless such words 


-were added the Bill might interfere with enterprise and 


scientific exploration, and it was accepted without dis- 
cussion. But the existence of this proviso not only throws 
some doubt on the absolute necessity for experimental 
licences in some cases of experimenters, but also raises 
the question whether the use of apparatus merely for 
receiving messages or for merely listening to other 
people’s messages, and a fortiori to musical or dramatic 
performances, requires any licence. A question arises 
also on the general provisions of the Act whether the 
“transmission ’’ of messages or communications in- 
cludes the transmission of musical performances merely 
instrumental, or partly instrumental and partly vocal, 
or vocal alone, or of dramatic performances or recitals. 

The Telegraph Act of 1869 was designed to secure to 
the Postmaster-General the monopoly of sending or 
transmitting messages or other communications by tele- 
graphy, that is to say, messages sent along wires by means 
of electricity, and the receipt and delivery of mess»yes 
as incidental to their transmission. The Courts after- 
wards, on the development and use of the telephone, held 
in the case of the Attorney-General rv. Edison Telephone 
Co. that this extended to and included spoken conver- 
sations through the telephone, and that such conversa- 
tions were messages. There was no appeal in the case, 
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and the decision must be accepted as being tne law. 
Following on it, the telephone companies had to get 
licences to carry on their business from the Postmaster- 
General, who iater terminated these and took over and 
worked the existing telephone systems as a branch of his 
Departuwent. The Wireless Telegraphy Act, 1904, ex- 
tended the principle of Government control to electrical 
communications and messages without the use of wires, 
including, necessarily (on the authority of the case 
before referred to), telephonic spoken messages or con- 
versations. Under the Wireless Telegraphy Act, 1904, 
no person may establish any wireless telegraph station or 
install or work any apparatus for wireless telegraphy (as 
defined) except under licence from the Postmaster- 
General. Wireless telegraphy is defined as meaning any 
system of communication by telegraph as defined in the 
‘Telegraph Acts, 1863 to 1904, without the aid of any 
wire connecting the points from and at which the mes- 
sages or other communications are sent and received ; 
but there is the proviso already noticed as to nothing 
preventing any person from making or using electrical 
apparatus for actuating machinery, or for any purpose 
other than the transmission of messages. Telegraph is 
defined in the two Acts of 1863 and 1869 as a wire or 
wires used for the purpose of telegraphic communica- 
tion .. . . and any apparatus connected therewith for 
the purpose of telegraphic communication, and also as 
meaning and including any apparatus for transmitting 
messages or other communications by means of electric 
signals; and ‘‘ telegram ’’ means any message or other 
communication transmitted or intended for transmis- 
sion by a telegraph. The Act of 1869 invests the Post- 
master-General with the sole privilege, with certain 
exceptions applying mainly to private telegraphic sys- 
tems in which no charge is made, of transmitting tele- 
grams within the United Kingdom, and of performing 
all the incidental services of receiving, collecting or 
delivering telegrams. 
To summarise, the Wireless Telegraphy Act, 1904, 
“would seem to cover only apparatus for the trans- 
mission by wireless telegraphy of messages or communi- 
cations in the nature of messages, and the receipt of 
these as incidental to their transmission. Questions 
therefore arise (1) whether a licence is necessary for 
apparatus for the receipt of messages or communications 
where such receipt is not incidental to their transmis- 
sion; (2) whether a licence is necessary for the trans- 
mission, broadcast or otherwise, of music or other things 
not being messages or communications in the nature of 
messages, and in any case (3) whether a licence is neces- 
sary for apparatus used solely for picking up and listen- 
ing to broadcast musical and dramatic performances. As 
regards (2) it is interesting to note that in the licence 
granted to the British Broadcasting Co., Ltd., on Janu- 
ary 18th, 1923, which is now a public print, the term 


‘* telephone’’ is defined as including telephonic trans- 
mitting or receiving instruments for transmitting or 
receiving (amongst other things) music by electricity, 
and there is also a definition of ‘‘ broadcast matter ’’ 
as meaning concerts, lectures, theatrical entertainments, 
and any other matter from time to time approved by the 
Postmaster-General. But, in the absence of any enact- 
ment or order having legislative force importing or carry- 
ing such definitions, they are merely part and parcel 
of the terms of this licence as between the Postmaster- 
General and the grantees, and bind only these. The 
part of the licence which most concerns the public is the 
agreement on the part of the Postmaster-General tacked 
on to and incorporated in it (Clause 25), under which 
the Postmaster-General is to make it a condition of all 
sicences granted by him to persons authorising them to 
establish wireless telegraph stations for the purpose of 
receiving messages only (called ‘‘ broadcast licences) 
during the continuance of the licence to the British 
Broadcasting Co., that any receiving sets or parts 
therein specified shall bear the mark ‘‘ B.B.C.’’ within a 
cirele bearing the words ‘‘ Type approved by the Post- 
master-General’’ in the margin thereof; that not less 
than 10s. per annum payable in advance is to be paid 
to the Postmaster-General for each broadcast licence; 
and that the Postmaster-General is to pay to the British 
Broadcasting Co., Ltd., a sum equal to 50 per cent. of 
the sum received by him in respect of fees for broadcast 
licences. If no licence is really legally necessary in 
respect of apparatus used for listening to or receiving the 
entertainments provided broadcast by the British Broad- 
casting Co., Ltd., these provisions are somewhat 
illusory, to say the least, and the company may have a 
legitimate grievance, not against members of the public 
with unlicensed listening-in apparatus, but against the 
Postmaster-General. But, if this part of the licence is 
enforceable against the public, the question will natur- 
ally arise as to the action of the Postmaster-General in 
tacking an agreement of this description on to a licence, 
as to his right to do so, and whether it is not opposed 
to the statement made by Lord Stanley before referred 
to in introducing the Wireless Telegraphy Bill, that one 
of the two principles he had endeavoured to embody in 
it was that the Government should not allow a big mono- 
poly to grow up. The terms of the agreement between 
manufacturers and the British Broadcasting Co., Ltd., 
scheduled to the licence of January 18th, 1923, under 
which the manufacturer is to acquire at least one share 
in the company at par value, and under which the com- 
pany is to receive from such manufacturer substantial 
sums in respect of apparatus sold by the manufacturer, 
form a further feature of the whole scheme which no 
doubt the Committee which has been appointed to go into 
the whole matter and the many difficult features in- 
volved will consider impartially. 


WARMING BY LOW-TEMPERATURE ELECTRIC PANELS. 


We recently inspected a number of the electrically- 
warmed panels, &c., which have been introduced by 
Messrs. Grierson, Ltd., installed at their offices, and 
were much interested in the results obtained. The word 
‘‘ warming ’’ is used in the title of this note in contra- 
distinction to ‘‘ heating,’’ in order to emphasise the 
fact that a comparatively low temperature is an essen- 
tial feature of the system; the resistance conductors 
operate at temperatures between 140 and 170 deg. F., 
and the surface of the panels is not as hot as the water 
in an ordinary hot bath. The effect produced, however, 
is as surprising as the economy of energy that is 
achieved. 

The physical fact that all bodies above absolute zero of 
temperature are constantly radiating ‘heat to their sur- 
roundings (and receiving radiant heat from the latter) 
is not usually appreciated, even by technical men—cer- 
tainly not by the layman. For this reason it is im- 


possible to ascertain the true temperature of the air in 
a room by suspending a thermometer in it, unless by 
chance the temperature of the walls happens to be iden- 
tical with that of the air, and when Mr. A. H. Barker, of 
University College, London, desired to determine this 
quantity accurately, he found no little difficulty in 
attaining his object. All objects radiate heat all the 
time; those which are at a lower temperature than others 
gain on balance. A dull black surface at a temperature 
of 100 deg. may radiate many times as much heat as a 
highly-polished surface at 200 deg.; though the heat 
rays do not affect our optic nerves, they are identical 
with light rays but of longer wavelength, and are pro- 
pagated in straight lines like light. 

Hence if a large surface is raised a few degrees above 
the temperature of surrounding objects, it will pour 
forth a stream of heat large in cross section but of low 
** head,’’ which passes through the air without heating 
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it appreciably, but is in great measure absorbed by any 
solid object in its path. The case is analogous to that 
of diffused illumination from a white wall or ceiling, 
whilst heating by means of red-hot radiators of com- 
paratively small dimensions is comparable to that of 
direct lighting by flood-light projectors. Both systems 
have their appropriate uses. 

Unlike the lighting case, however, it appears that 
warming by diffusion is more economical than direct 
heating. The company finds that with a consumption 
of less than one kilowatt a room measuring 16 ft. by 
14 ft. can be made comfortable for the occupants in cold 
weather, with the thermometer standing at 40 or 45 deg. 
F. This is in accordance with the results obtained by 
Mr. Barker, which we described in our issues of Decem- 
ber 17th, 1915, and February 4th, 1916; in collabora- 
tion with Prof, Leonard Hill, he found that cool air was 
refreshing, especially if it were ‘‘ streaky ’’—not of 
uniform temperature—and that a person could be per- 
fectly comfortable whilst sitting still in air at 40 deg. 
F., if radiant heat were supplied to him at the rate of 
less than two watts per square foot. The fact is, of 
course, that we use an enormous excess of heat energy 
in our homes, far more than would be necessary to our 
comfort did we know how to use it most efficiently. 

The method which Messrs. Grierson have adopted 
to solve the problem is to employ a large surface 
maintained at a comparatively low temperature; the 
result is a gentle warming effect which is distributed 
throughout a room, so that there is no need for the user 
to seat himself close to or directly in line with the 
source of radiation. The heating element never attains 
a temperature approaching boiling point; it can there- 
fore be safely embedded in plaster, put behind tapestries, 
or under floor coverings, or incorporated in movable 
manifold screens. Maintenance costs, of course, are 
negligible, and—what is still more important—the 
amount of energy consumed is remarkably small. The 
effect in no way depends upon heating the air, so that 
ventilation is unhindered, and the windows can be left 
wide open on a still day with the outside air at 45 deg. 
F. without the slightest discomfort. Such a system 
lends itself to a variety of new applications; for 
example, electrically-warmed panels can be fixed in 
draughty parts of theatres, and a noteworthy applica- 
tion is to dressmakers’ mirrors and pier glasses—for 
which purpose more than 50 have been ordered in one 
batch for use in fitting rooms by one of the big London 
drapery firms. The system represents a notable de- 
parture from common practice and conventional ideas, 
so that much educational work will have to be done 
before the public conservatism is overcome, but we 
believe it will have a great future. 


PARLIAMENTARY NOTES. 
(By Our Special Parliamentary Reporter.) 


Potteries and North Staffordshire Tramways and Light 
Railways Bill.—This Bill was considered by the Unopposed 
Committee of the House of Commons, presided over by Mr. 
J. FitzAlan Hope, on May 9th. Mr. Brown explained that 
the Bill was promoted by the Potteries Electric Traction Co., 
Ltd., and the North Staffordshire Tramways Co., Ltd., which 
were separate companies, but between which the working 
arrangements were very close, so that for all practical pur- 
poses the two undertakings formed one system of traction. 
The undertakings were situated in the distiicts of several local 
authorities, and by reason of the fact that the tramways and 
light railways of the companies had been authorised at 
different dates, the dates on which the local authorities could 
purchase compulsorily the portions of the undertakings which 
were in their districts were very far from synchronising: 
therefore, if the loca! authorities decided to purchase, there 
would be a great deal of inconvenience to both the tramway 
undertakings and themselves, and the main object of the Bill 
was to synchronise the dates of purchase in order to give the 
local authorities, if they wished, the opportunity of acquiring 
the whole undertaking at the same time. In consideration of 
that the date for purchase was fixed at 1925, and the local 
authorities had agreed that unless they purchased at that date 


the companies should be left alone until 1950, after which the 
intervals should be 30 years. That would place the companies 
in a more secure position than under existing conditions, and 
would assist them to raise necessary finances. ; 

The other principal provision of the Bill was one which 
enabled the Minister of Transport, on the representation of 
the companies, if he were satisfied on certain points, ¢.g., 
that a particular tramway or portion of a tramway, could not 
be worked remuneratively, or that the requirements of public 
traffic on the routes served were or could be served by other 
means, to make an Order authorising the companies to 
abandon any particular line or portion of it. The form of the 
clause has been questioned, however, by the Minister of Trans- 
port. After some discussion the Committee announced that the 
preamble of the Bill was proved, subject to the final settlement 
of the form of the clause. 


Applications for Patents.—On May 8th, Lord Wotmer in- 
formed Mr. Ede that the number of applications for patents 
awaiting examination in the Patent Office was approximately 
6 The congestion of work had been principally due to the 
arrears caused by war conditions, and the revival of foreign 
applications suspended during the war. Every possible step 
had been taken, by a temporary increase of the staff and other- 
wise, to remedy the existing conditions, and the arrears had 
been reduced by over 3,000 cases during the last two years at 
an increasing rate, and he had every hope that the return to 
normal conditions would not long be delayed. 

Private Bills—The Stalybridge, Hyde, Mossley and 


Dukinfield Tramways and Electricity Board Bill has been read 
a third time in the House of Lords. 


CORRESPONDENCE. 


Letters received by us after 5 p.m. on Tuesday cannot appear 
until the following week. Correspondents should forward 
their communications at the earliest possible moment. No 
letter can be published unless we have the writer's name and 
addrese in our possession. 


Trading Organisation, 


Business is business all the world over; whether it is 
selling butter or battleships, the same broad principles apply. 
A profit must generally be made on the transaction to satisfy 
the seller, and the buyer must derive satisfaction from his 
purchase. Each industry has its own peculiarities, and those 
which are ayplicable to one are not necessarily so to another; 
this holds good even with kindred industries. 

The report of the Special Policy Committee of the E.C.A., 
published in your issue of May 4th, and commented upon 
in your leading article of the same date. no doubt is a step 
in the right direction. I understand it to be a policy to 
**Oraantse”” the trading section of that portion of the elec- 
trical industry, and by that means supply the user with his 
requirements at a more economical price, and thereby stimu- 
late trade. That is progress in the right direction, but should 
the policy develop into one of increasing prices to benefit all 
traders concerned and not the user, then I do not believe it 
will be a sound one. Healthy competition is the making of 
industry. Many selfish combines have been formed from time 
to time with the idea of maintaining prices above an eco- 
nomic level, in most cases without success; should they ap- 
parently be successful, then the excess profit, above the 
economic level, is generally expended in indiscreet advertising 
or unnecessary expenditure in other directions; the last state 
of affairs is no better than the first. Competition is like 
electrical resistance; at a casual glance it appears to be a 
curse, but it is a blessing that nature has provided us with 
it. If it were not for competition, possibly to-day we should 


‘ still live in the stone age. Organisation has improved, and 


a large number of inventions have come into existence, 
through one man trying to produce more than his competitors, 
and that desire must not be retarded. 

With reference to my earlier remarks, I repeat that each 
branch of industry has its own peculiarities, and what ap- 
plies to the accessories side does not necessarily apply to 
other branches. Take that of the electric motor industry : 
The mechanical parts are manufactured in quantities and 
stocked by the maker; it reduces the cost of production little 
or nothing if one machine or one hundred are wound at a 
time. I dare to say there is not one wholesaler in this 
country to-day that could give a stock order for twenty 10- 
h.p. motors at a time. This is not the position with the 
accessories side of the electrical industry. The manufacturer 
who makes tumbler switches, for instance, could not effici- 
ently distribute them even in dozens, let alone smaller quan- 
tities. This involves a different method of distribution. The 
accessories may go through two stages before they arrive at 
the tser, and the motor one stage. In my opinion the manu- 
facturer should always be at liberty to sell direct to the 
user, but he must charge the same price as the middle-man 
would have to. Trade organisation to promote that object 
and combinations to improve the quality of the product are 


good, but unfortunately the ultimate object is generally to 
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endeavour to maintain prices above an economic level. I 

am a believer in the open door, remembering the quotation :— 

‘What is the use of having a thing unless you are allowed 
to show it, 

But to know a thing is nothing unless others know you 

know it.”’ 

If one has a good idea he can generally protect it in a 
proper manner by patents. Manufacturers do not interchange 
ideas sufficiently ; some are afraid of giving away the methods 
they employ to their competitors. That which one man can 
accomplish, can also be achieved by certain others, and it is 
narrow-mindedness for one to think that he gains by keep- 
ing his little idea to himself. Competitors are the soundest 
and most sensible critics, because they know the job. If the 
whole British electrical industry were to reduce costs by 
the correct kind of combination, it would be in a better posi- 
tion to compete in foreign markets—and foreign trade is the 
all-important factor. 

In your leader you wisely refer to the great possibilities for 
the future of the electrical industry; the bulk of immediate 
future development is likely to be increased production of ex- 
isting standard articles, therefore the methods of production 
and organisation of the future are likely to be determining 
factors in the*cost of production, and it is through manu- 
facturers interchanging ideas that these costs can be rapidly 
and substantially reduced. 

Walter F. Higgs. 


Birmingham, May 9th, 1923. 


As a member of the electrical contracting business, I wel- 
come your desire for better organisation and broader co- 
operation of the retailing, manufacturing, and contracting 
sections of this huge industry. It is a very wide subject, but 
some difticulties will be permanently solved, if the recommen- 
dation of the special committee be used as a basis of dis- 
cussion. 

The exposure of all useless and adventuring traders in all 
sections of the industry is essential, if we mean to be success- 
ful. ‘There is quite a lot of material and apparatus made 
and installed, the only merit of which is its low first cost. 
The maintenance costs and efficiency are only thought of 
when it is too late. I have met large numbers of electrical 
users in the factory, and home, who are paying heavily for 
having entrusted their electrical work to incompetent elec- 
trical firms. In many cases the whole equipment has been 
scrapped, although it cost hundreds of pounds to install. 

The manufacturer and the contractor must offer the user 
equipment which is efficient and economical to maintain. 

Quality and efficiency have been the means of building 
hundreds of businesses. There is no economy in reducing 
quality. Those of us who spend our time in working out 
electrical schemes which are really commercial and satisfying 
are reaping the benefit. 

The difficulty is for the genuine little man to maintain this 
high standard (against the cheap and nasty do-it-anyhow man) 
for a long enough period to find that it really pays; unless 
the little man’s vision is big he will fall a victim and circum- 
stances may compel him to do work at prices for which he 
cannot maintain any standard of quality. 

With organisation on the lines of the proposals discussed 
by the N.E.C.T.A. Committee, quality is bound to be im- 
proved, and inefficiency, which retards the progress of our 
industry, to a great extent eliminated. 

There should be no room in a scientific calling for either 
parasites or dabblers, and the only way to safeguard our 
interests and the interests of those whom we serve is to or- 
ganise for better and higger business. 

B. Gill. 


Leicester, May 9th, 1928. 


Power Factor. 


In your issue of 11th inst. no fewer than three gentlemen 
kindly comment on my letter published in your ‘‘ Correspond- 
ence ’’ columns of April 27th last. All thanks to the three 
gentlemen concerned. Mr. E. J. Timberlake virtually confirms 
a conversation I recently had with him on this subject. Need- 
less to say I agree. Messrs. Industrial Electroplant, Ltd., cast 
so adroitly that IT at once rise and shall take steps to obtain 
further information, and, I trust, obtain facts. Generally 
speaking, I kelieve all three correspondents believe that the 
power factor improvement effort must emanate from the 
supply authority. ‘I’.G. H.'s’ letter from Peckham I find most 
illuminating and interesting, but I do not agree in entirety. 

(1) I most certainly agree, but it implies an appreciable 
amount of instrument transportation and consequent damage 
to instruments, resulting in inaccuracy and heavy cost. 
(** Hear, hear! ’’ from the instrument manufacturers.) 

(2) The spirit is willing, &c., but those of us who have 20 
or 30 years of supply authorities’ troubles behind us know 
that when the station was conceived and became an accom- 
plished faet most of us were only beginning to learn our jobs. 
and in the absence of a N.J.B. a bare operative staff was all 
that was necessary or considered desirable from the pecuniary 
stand-point, i.¢., there was no individual with the time, ex- 
perience, or duty to look after the consumer, And in these 


days we were all practically d.c. and power factor did not 
matter. We all know the type of man, a faddist, &c., who 
specifies a squirrel-cage motor, which shall exert, say 100 per 
cent. torque at starting, and shall only draw 10 per cent. of 
full-load current from the line in the first position of the 
starter. As ‘‘ F. G. H.” says, ‘‘ a firm of specialists in power 
application sounds very nice. Wish I were one of that fra- 
ternity.”’ 

Apart from expenditure on tools, tackle, and plant, every 
supply authority has to expend a very large sum before it 
can supply energy, under very stringent obligations to 1ts con- 
sumers, yet an a.c. system is so poorly catered for by legisla- 
tion that the authority cannot refuse to connect a power in- 
stallation simply because it knows that in connecting it, it is 
securing a consumer whose motor efficiency cannot possibly 
exceed 60 per cent. at an average power factor of, say, 0.5. 
No, sooner or later the supply authority must have dis- 
criminating powers and an efficient consumers’ power instal- 
a engineer with some real power to combat faulty power 
actor. 

With all due deference to ‘‘ F. G. H.”’ I again submit that 
(4) poor power factor must sooner or later be tackled by the 
supply authorities, backed by new legislation and powers, 
applied through a consumers’ power installation engineer plus 
a kVA demand tariff, and suitable meters produced by meter 
manufacturers. 

In conclusion, will some meter manufacturer please show up 


my ignorance? 
Walter E. Rogers, A.M.I.E.E. 
London, May 13th, 1923. 


Nitrogen from Air. 

At the conclusion of my last Cantor lecture on ‘* Nitrates 
from Air’ Dr. Harker made some remarks about certain ex- 
plosions in plants of the Nitrum Co. I referred the matter 
to the company and enclose its reply, which I should be 
glad if you would publish. 

As you will see, there were two explosions, and they had 
nothing to do with the working of the are process, for they 
were due to a leakage in the apparatus for freezing out the 
NO, in conjunction with toluol or tenzine. Such accidents 
might happen to any process giving nitrogen dioxide. 

As a matter of fact, the method which the Nitrum Co. had 
written me about, and which I had in mind at my lecture, 
is an aqueous absorption plant, and it is absolutely safe. Dr. 
Harker’s criticism is of the same order as those of gas fanatics, 
who used to condemn all electric lighting because the fusing 
of an electric light wire once started a fire; or again, the argu- 
ment of compressed-air advocates against the use of electric 
coal cutters because a man once got his leg in a cutter wheel. 

It is the special forte of electricity to go sailing serenely 
along in every industry in which it once gets a foothold, and 
it confounds its critics at every turn, but it is tragic, as well 
as somewhat amusing, to see how people will keep clutching 
at straws in their eiforts to stem the electrical tide. 

Those who feel they must criticise should “ go for” the 
heads of the powerful trust organisations, who do not want any 
process for making nitrates from air to succeed. In the 
future, when the true inner history of the war comes to be 
analysed by some one who has the scientific engineering out- 
look, an outstanding fact will be the way in which a group 
of financial men held this country in the grip of the Chile 
nitrate octopus. I believe it ranks as the greatest scandal of 


the war. 
E. Kilburn Scott. 
London, May 14th, 1928. 


[Copy of letter.] 
E. Kilburn Scott, Esq., 
38, Claremont Square, 
London, N.1. 


Dear Sir, 


In answer to your letter of April 26th we have to state 
that the explosions at Zschornewitz and Bodio had really 
nothing to do with the working of the are process. In the 
description we sent you on March 12th the nitrogen oxides 
of the furnace are absorbed in a specially-designed aqueous 
absorption plant, and there is therefore no danger of any 
explosion whatever. 

The explosions which took place in the plants of Zschor- 
newitz and Bodio happened in a part of the system which has 
been abandoned. The furnace gases were cooled to a very 
low temperature of about 70 deg. C. below freezing point, 
thus freezing out the NO, (nitrogen dioxide) contained in the 
gas current. To transmit the cold at low temperature we 
used toluol or benzine. Through a leakage in the cooling 
apparatus the organic cooling liquid mixed with the NO, and 
took fire. As this part of the scheme has been definitely 
abandoned there is now no danger. . 

Our Rhina plant is using our patented aqueous absorption. 
the yield measured at the furnace being about 75/80 grams of 
nitric acid (100 per cent.) per kWh, the air to the furnace con- 
sisting of about 50 per cent. oxygen and 50 per cent. nitrogen. 


(Signed) SOCIETE ANONYME NITRUM. 
Zurich, May 9th, 1928, 
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The Brilliant Future of Electricity. 


May I trespass on your space to urge regarding the future 
of the electrical industry that optimism is good for the em- 
ployed and the employer. In no business or industry I think 
does this apply more fully than in the electrical field. 

I have for years past felt that the future for electrical appli- 
cations in this and other countries is boundless, and that those 
who prepare themselves for the coming booin will reap to the 
full the benefit of their foresight and patience. 

Whether you have seen or used the enclosed address by Mr. 
Bump, President of the National Electric Light Association 
of America, delivered last May, I do not know, but if not, 
perhaps you may consider it worth reprinting. The point to 
my mind is that the address refers to the American field, and 
considering the extent of electrical progress there, I think his 
deductions apply even more fully to Great Britain. 

If it is true that 90 per cent. of the possibilities in America 
have not yet been realised in spite of the fact that there is no 
question that America is fzr in advance of other countries in 
electrical development, then the future for Great Britain must 
be bright indeed. 

The enormous potential developments in electrical trans- 
mission for traction purposes must alone be a tremendous and 
ultimately successful project, and we should see to it that the 
industry in this country benefits to the full thereby. 


G. W. Mascord. 
London, May 14th, 1923. 


odie: following extracts are taken from Mr. Bump’s 
ss: — 

‘Less than half of the homes in America are wired, and 
certainly less than half of these are adequately wired. No 
more than half of the industrial wheels are electrically turned. 
Railroad electrification has scarcely been begun. The fields 
for electric heating and electric pumping for irrigation are 
only beginning to be recognised. Combining these factors, it 
is a perfectly safe statement to say that we have not as yet 
realised 10 per cent. of the total actual possibilities, in spite 
of the fact that there is no question that our country is far 
in advance of other countries in electrical development. 
Taking the world as a whole, it is doubtful whether more 
than 2 per cent. of the actual possibilities have been covered. 

“* The present financial outlook is highly satisfactory. The 
turn in business conditions has given renewed hope in all 
industries, but no other industry can face the future with 
the certain knowledge that there is no possibility of over- 
building for many years to come.... Plans under way, 
which are rapidly tecoming realities, will speedily load up 
our manufacturing capacity of all classes and will tax the 
industry to find and develop sufficient man-power for construc- 
tion and installation purposes. Under such conditions an 
enthusiastic united industry is bound to move forward to 
success greater than ever before dreamed of and is bound to 
make for prosperity in every branch of the industry. The 
opportunity before every individual in the industry is un- 
limited. A realisation of this opportunity must be placed 
before every employé, and with this realisation will come a 
period of development such as we have never known. The 
future can be just as big as we in the industry make it.” 

The last sentence, Mr. Mascord points out. may very well 
apply to British electrical industry also, and we fully agree 
with him. We are very optimistic with regard to the future 
of electricity. —Eps. Etrc. Rev.] 


“Traveller ’’ has omitted to enclose his name and address. 


REVIEWS. 


Costing and Price Fizing. By J. M. Scorr-Maxwet., B.Sc., 
M.L.E.E 


Pp. xii+211; figs. 21. London: Sir Isaac . 


Pitman & Sons, Ltd. Price 5s. net. 


This book gives a complete job-costing system suitable for 
the factory manufacturing a large variety of apparatus, and is 
particularly applicable to the electrical engineering industry, 
although, with modifications, it can be used in connection 
with any type of product which cannot be completed or even 
started until the order has been actually booked and full tech- 
nical data received from the customer. 

It is written from a practical standpoint, and deals not so 
much with accounts as with actual shops’ practices. The 
views of the author, as a practical man and the head of a large 
industrial undertaking, should be of peculiar interest and value 
to those actively engaged in factory organisation and manage- 
ment, who are desirous of applying up-to-date yet practical 
methods of job costing. 

There is nothing remarkable in the methods advocated, but 
they are fully in accord with the views of men who write from 
personal experience rather than from a theoretical standpoint. 

outstanding feature is a frank recognition of the 
inefficiency and ineptitude of modern management in many s0- 
called progressive concerns, and this recognition is of more 
than usual interest when the high industrial position occupied 
by the author is taken into consideration. 


The introduction of the ‘‘ engineer-accountant ”’ is not, how- 
ever, likely to effect an improvement, for this would prove an 
anomalous position, and one calculated to create friction rather 
than to promote efficiency. A scientific knowledge of factory 
management, and all that it implies, would ensure on the one 
hand a thorough appreciation and understayding of costing 
ideals, and on the other a mastery of manufacturing conditions 
which would render those ideals practicable. 

The wage systems affecting labour costs are dealt with, in- 
cluding (a) time work, (b) power. (c) premium bonus, ‘and 
(d) profit sharing, and after briefly commenting upon the 
advantages and disadvantages of each (from the standpoint of 
modern conditions), the author expresses the opinion that the 
premium bonus (individual) system is the one best calculated 
to yield results at once satisfying to the operator and the man- 
agement. Collective bonus, such as the Priestman system, is 
regarded as suitable only to certain industries where the out- 
put can be definitely measured in quantity or weight, and 
therefore not applicable to the engineering industry as a whole, 
whilst profit-sharing schemes work only when there are steady 
and assured profits, and are a continued success only when 
applied to a monopolist undertakin «. 

The allocation of *‘ on cost ’’ receives detailed attention, and 
as this is a matter upon which cost accountants fail to agree, 
the observations of the author should be of interest. The 
“‘on cost” is apportioned to production and sales, but in 
regard to the former allotment it is noted that “ the on cost 
in connection with the specification, buying, receiving, storing, 
issuing and costing, also carriage inwards, and the on cost of 
the material department in the office can be legitimately 
charged against material ...°’ the contention being b 
upon the fact that all such on cost has to be incurred before 
any labour whatever is expended. Whilst many cost accoun- 
tants insist upon charging all production on cost against labour, 
others advocate the apportionment of a small percentage 
against material, but whether they would go as far in this 
direction as suggested by the author is open to question. 

More is covered by this book than the title implies, for al- 
though job costing is the basis of the work. the whole field _ of 
factory organisation and routine is surveyed, and the straight- 
forward and sincere observations of an employer of labour 
should be of interest to industrialists of all grades. The work 
is sound rather than brilliant; the style is easy and free from 
technicalities, and it is published at a price that should attract 
even these whose means are limited. 

W. J. Hiscox. 


Connecting Induction Motors. By A. M. Duptey. Pp. xiit+ 
=: = figs London: The McGaw-Hill Book Co. 
rice 15s. 


This book carries the hall-mark of an introduction by Mr. 
B. G. Lamme, and a careful reading of the book from cover 
to cover confirms that it is high-grade in every respect. All 
that rests with the reviewer is to describe the nature and 
scope of the book to show the class of reader for which it is 
intended. 

In the preface the author states that the material which 
finally developed into the book appeared first in the Electric 
Journal in February, 1916, and was later elaborated into a 
series of articles which ran for about three years in Power. 
The author is a departmental manager in the Westinghouse 
works at Pittsburg, and is clearly a master of both the 
theoretical and practical sides of his subject. If there is one 
criticism to offer of the book it is that the title is not suffi- 
ciently descriptive. In the first and second chapters the author 
gives the theory of dynamo-electric machinery in a clear and 
concise manner which must help to a proper understanding 
of the basic principles. The following eight chapters are de- 
voted to a description of various windings from the double 
point of view of theory and practice. The remaining chapters 
deal with finding fauits and with rewinding machines for a 
change of output. The book is freely illustrated, and contains 
many tables of value for reference. The werk is one which 
should be read by every advanced student, and should have 
a permanent place in every designs office and works library. 


Gears and Gearing. By Capt. S. Bramuey-Moore, M.C. Pp. 
152; figs. 146. London: Percy Lund, Humphries and 
Co., Ltd. Price 12s. 6d. net. 


Recent developments which have been made in the theory 
and practice of gear cutting have led to the use of mechanical 
gearing on a much wider scale than was possible a few years 
ago, and both as regards the powers transmitted and the 
speeds employed, gearing is now available for almost every 
purpose where machinery must be run at a speed different 
from that of the prime mover. This is of the utmost value 
to the electrical engineer since the electric motor is essentially 
a high speed machine, and it very frequently happens that 
some form of speed reduction device is necessary between the 
motor and the machine it drives, if the latter is to run under 
its most economical condition. To a lesser extent—at least 
as far as numbers are concerned—the use of gearing enables 
a direct current generator to be driven at its most economical 
speed while still employing an efficient high-speed turbine as 
the prime mover. 

The fundamental condition for: ‘efficient transmission of power 
by means of toothed wheels is accuracy in the production 
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of the teeth. In the old days of milling cutters the initial 
aecuracy of the tooth form was soon lost as the cutter became 
worn, and the result was inefficient gearing which was evident 
by the noise generated when the gearing was in operation. 
Recent developments have all been in the direction of greater 
accuracy in cutting the teeth, and it is significant that no 
change of tooth form has been proposed, the old involute 
tooth still being regarded as the best for all forms of modern 
gearing. It is only in the method of cutting the gears that 
experts differ. In the book under review, the author has 
dealt impartially with the various systems of gear cutting, in- 
cluding the well-known hobbing process introduced by Sir 
Charles Parsons, the shaping process, or Sykes process as it 
is sometimes termed, and the slotting or Sunderland process. 
Notes are also given on the subject of grinding gear teeth, 
the Maag process, which has been so favourably commented 
on in connection with gearing for electric traction work, being 
illustrated and described. Notes are given on the production 
of all forms of toothed gearing comprising ordinary toothed 
wheels, helical, double helical, bevel spiral and worm gears, 
and in connection with spiral gears, it may be mentioned that 
a special chart has been prepared for the determination of the 
dimensions of these for standard normal pitches. It is claimed 
by the author that this is the first time a simple yet accurate 
method of calculating spiral gears has been published. 

In the earlier chapters, the author deals with the general 
subject of gear teeth, and as a means of expressing the dimen- 


sions of teeth and the relationship between the dimensions of 
tooth and wheel, he urges the acceptance of the “‘ British 
Module Pitch’’ as the basis of measurement. This is the 
ratio between the diameter of the pitch circle expressed in 
inches (as against the metric module where metric measure- 
ments are employed) and the number of teeth on the wheel, 
and is thus the reciprocal of the diametral pitch. Both the 
module pitch and the diametral pitch are to be preferred to 
the circular pitch in which the indefinite quantity 7 neces- 
sarily appears, but the British module is to be preferred to the 
diametral pitch because the addendum of the tooth is exactly 
equal to the module and thus the various dimensions of the 
wheels and the distance between the centres of two wheels in 
gear are all in definite numbers, thereby enabling greater 
accuracy to be employed in cutting the gears. The tables of 
dimensions of gears expressed in terms of the three forms of 
pitch measurement show clearly the advantages of the British 
module. 

The book is well produced, the diagrams being clearly 
drawn, while the illustrations of the various types of gear- 
cutting machinery are reproduced on art paper. We confess 
to not liking the ‘‘ Gear Rhymes ”’ (for automatically memori- 
sing gear formule as the author naively suggests); they 
would suit the rule-of-thumb engineer rather than the scienti- 
fically trained craftsman of to-day; but with that reservation 
we can heartily recommend the book to all who are interested 
in the important subject of power transmission by gearing. 


BUSINESS 


NOTES. 


Bankruptcy Proceedings.—Prarson Rvxin, Manchester 
Road Station, Bradford, electrical engineer.—The first meeting 
of creditors was held on May 8th at the Official Receiver’s 
Office, 12, Duke Street, Bradford. According to the statement 
of affairs the gross liabilities amounted to £3,952, of which 
£3,777 was expected to rank, against assets of £1,289, or a 
deficiency of £2,488. Mr. John Draper, I.A., of Bradford, was 
appointed as trustee, and a committee of inspection was also 
nominated, comprising Mr. F. Bartlett (Messrs. F. Bartlett 
and Co.), Mr. Armstead Smith (Messrs. Smith & Croft), and 
Mr. Joe Dyson. 

SaRKIs BavtHazaR SvuKIAssian (otherwise known as_ B. 
Sukiassian), 12, Roxborough Avenue, Harrow-on-the-Hill, 
Middlesex, late 137, Cheapside, London, merchant.—The re- 
ceiving order in this matter was made on March 2lst on o 
creditor’s petition. The statement of affairs shows liabilities 
of £5,516, while the assets are estimated to realise £1,397, 
or a deficiency of £4,120. Debtor attributes his failure te want 
of capital, depreciation of stock owing to falling ma”’.cts, bad 
debts, and depression in trade. It appears thr. he is an 
Armenian who came to England in 1902, and for 24 years was 
in the employ of a firm of shippers in Manchester. On August 

th, 1904, he commenced business on his own account as a 
shipper at 29, Minchull Street, Manchester, with about £500 
borrowed from his father, who subsequently lent him further 
sums up to £4,000 or £5,000, which have not been repaid. 
He did practically no business from 1914 until after the 
Armistice in 1918, but continued to trade until September, 
1922, when, owing to the loss by fire of £800 worth of cotton 
goods which he had sent to his father at Smyrna early 
in 1921, he gave up the business. Cotton goods supplied to 
him were sent by him to customers abroad through his 
bankers, who advanced him money on the bills of lading, but 
the customers will not now accept delivery of the goods owing 
to the fall in prices. About June, 1921, he commenced trading 
as an importer of electric incandescent lamps at 137, Cheap- 
side, E.C., but an action was brought against him by a 
yey ee for infringement of its patent, and he surrendered 
the lamps he then had in stock, worth about £200, paid 
about £25 costs, and discontinued the business in March, 
1922. In June, 1922, he entered into partnership with another 
in an electrical business, the Ly providing no capital, but 
this partnership was dissolved in January, 1923, and the stock 
and office furniture were sold. Debtor states further that 
whilst he was trading at Manchester he, in 1921, formed a 
company, of which 350 £1 shares were allotted to him in 
respect of goods which he supplied to the company. The busi- 
ness Was not a success, and was closed down at the end of 1921. 

ArTHuR WALTER Ourtis (44), electrician, Rose Bank,” 
Warwick Road, Copt Heath, Knowle.—At the Birmingham 
County Court (Bankruptcy Section) on May I(th, bankrupt, 
whose deficiency was stated to be £398, said, in reply to t 
Official Receiver, that in June, 1918, he commenced business 
on his own ageount with a capital of £50. A partnership wae 
subsequently entered into, but it lasted only six weeks. He 
was engaged on small repairs until August, 1920, when he 
obtained an order for extensive work at a large house at 
Knowle. There was no contract, it being verbally understood 
that debtor should be paid for the material and labour as the 
work progressed. On completion, in February, 1921, a dispute 
arose as'td the account, and he estimated that a loss of £150 
was sustained. Debtor had been advised that, owing to the 


absence of documentary evifienee, he would not be likely to. 


succeed in his claim, and since then nothing had been done 
in the matter. The case was adjourned until June 13th. 

J. G. MacMinian (Glasgow Electrical Supplies Co.), dealer 
in electrical supplies, 138, Bath Street, Glasgow.—Estates 
sequestrated by the Sheriff of Lanarkshire, May 8th. Meeting 
to elect trustee and commissioners, May 22nd, at the Faculty 
Hall, St. George’s Place, Glasgow; a composition may be 


offered at the meeting. Agent, Mr. J. M. Sclater, 53, Bath - 


Street, Glasgow. 

G. J. C. THorne and A. H. Tuorne (Lawrence Electrical 
Trading Co.), electrical engineers, 159, High Street, Notting 
Hill Gate, W.8.—Receiving order made May 9th on debtors’ 
own petition. First meeting, May %th; public examination, 
June 26th; both at Carey Street, W.C. 

S. G. Witxinson, electrician, 76, High Street, Wembley.— 
Receiving order made May 7th on creditor’s petition. 

C. BR. A. CHADFIELD, electrical engineer, 12, Nottingham 
Street, Melton Mowbray.—Last day for proofs for dividend 
May 26th. Trustee: Mr. E. Barlow, Official Receiver, 1, 
Berridge Street, Leicester. 

G. W. Humpary (Humphry Electric Co.), electrical engi- 
neer, 24, Broad Quay, Bristol.—First and final dividend of 
54d. in the £, payable May 22nd at the Official Receiver’s 
Office, 26, Baldwin Street, Bristol. 

W. A. Davis, electrical engineer, late of 3, Coronation 
Street, Leeds Supplemental dividend of 4d. in the 4, pay- 
able May 24th at the Official Receiver'’s Office, 24, Bond Street, 
Leeds. 


Company Liquidations.—INTERNATIONAL RaILoPHONES, LD. 
—A meeting of creditors is called for May 25th at Prudential 
Buildings, Corporation Street, Birmingham. Particulars of 
claims to the liquidator, Mr. W. S. Turner, Prudential Build- 
ings, by June 30th. 

Wartson’s Exectric Co., Lap.—A meeting of members is 
called for June.12th at 6, Dowgate Hill, E.C., to hear an ac- 
count of the winding up from the liquidator, Mr. A. H. 
Stephens. 

GrimssBy Evectric WeLpinc Co., Lap.—A meeting of mem- 


_bers is called for June 12th at the offices of H. Blanchard, Ltd., 


Humber Bank Fish Docks, Grimsby, to hear an account of the 
winding up from the liquidator, Mr. H. Blanchard. 

Rapio Lrp.—Winding up voluntarily. Liqui- 
dator, Mr. G. W. Askew, 14, St. Mary Axe, E.C. Meeting 
of creditors at the office of the liquidator, May 28th. 

ScarsorouGH Tramways Co.—A petition for the winding up 
has been presented to the High Court by Mr. H. W. Pulleyn, 
of 8, Coppergate, York, Mr. T. E. Pulleyn, 2, Feversham 
Terrace, York, and Mr. J. Pulleyn, 1, Spurriergate, York, and 
will be heard in London on May 29th. 

I.T.E. Execrric Co. (1907), Lrp.—A meeting of members is 
called for June 18th, at 9, Walbrook, E.C., to hear an account 
of the winding up from the Liquidator, Mr. D. H. Jeboult. 

J. B. Mrveiey, Lap.—Meeting of creditors May 24th, at 69, 
Broad Street Avenue, E.C. Particulars of claims to be sent 
by June 25th to the liquidator, Mr. A. A. Hall, 69, Broad Street 
Avenue. 

Dissolutions of Partnership.—Roox E.ecrricat Co., electri- 
cal contractors and engineers, 12a, Rock Place, St. James 
Street, Brighton.—Mr. S. E. I. Porter and Mr. L. Leavers 
have dissolved partnership. Mr. Porter will attend to debts 
and continue the business under the same style. 
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Wire.ess Depot, Edith Walk, Great Malvern.—Mr. 
L. H. Mansell and Mr. C. A. Mortimer have dissolved partner- 
ship. Mr. Mansell will attend to debts and continue the busi- 
ness under the same style. 

James Tate, manufacturing electrical engineers, Victory 
Works, East Parade, Bradford.—-Mr. C. E. Jones and Mr. 
W. H. Wilkinson have dissolved partnersnip. Mr. Jones will 
attend to debts and continue the business under the same 
style. 

Euuis & Mort, electrical engineers and electrical equipment 
factors, 50, 'lopping Street, blackpool—Mr. W. J. Hillis and 
Mr. A. Mort have dissolved partnership. Mr. Mort will attend 


, to debts. 


Private Arrangements.—CuHarLes JAMEs NICHOLLS, 7, Park 
Street, Bridgend, electrical engineer—A meeting of the cre- 
ditors in this matter was held on May 10th at the offices of 
Messrs. Clarke, Dovey & Co., accountants and auditors, Car- 
diff, when the statement of affairs showed liabilities of £867. 
‘lhe assets totalled £435, or a deficiency of £432. It was 
reported that the debtor commenced business in Septem- 
ber, 1920, with a capital of £40, while he had borrowed small 
sums from his wife. Books of account had been kept, and 
the debtor attributed his present position to want of capital 
and pressure by creditors. He desired to continue the busi- 
ness, and made an offer of a composition of 6s. 8d. in the £. 
After discussing the position it was decided that the debtor 
should be given time in which to find security for the pay- 
ment of a composition of 10s. in the £ by three equal instal- 
ments at three, six, and nine months. A committee of in- 
spection was appointed consisting of Mr. E. M. Lewis, Car- 
diff, and the representatives of The General Electric Co., and 
Simpson Baker & Co. The following are creditors :— 


£ £ 

Simpson, Baker & Co. ... .. 4 Pritchett & Gold ... ie — | 

Cardiff Electrical & Wireless Pope, S. oe 

Supply Co. on 10 Simplex Conduits, Lid. ... 

Electromotors, Ltd. = .. 42 Siemens Bros. & Co., Ltd. ma ae 

General Electric Co., Ltd. @ Watson, A. ... 
Lewis, E. M. 


Tue GENERAL SiGN Co., Lrp., 39, Victoria Street, London, 
$.W., electric sign manufacturers.—In response to a circular 
letter issued by the secretary of the company a meeting of 
the creditors was held recently at Dashwood House, New 
Broad Street, E.C., for the purpose of receiving a statement 
of the company’s affairs, and considering a proposal for a 
settlement of the accounts. A statement was presented which 
had been prepared by Messrs. Jackson, Taylor, Abernethy and 
Co., C.A., which disclosed liabilities of £1,439, of which £331 
was due to preferential creditors, and £1,171 to the trade and 
sundry creditors. The assets were estimated to realise at 
break-up prices £565, or a deficiency of £874. It was stated 
that the company was formed some two or three years ago, 
and a great deal of the capital found was expended in estab- 
lishing the business. The present position had been largely 
brought about through the ill-health of one of the directors, 
who had teen unable to atténd to the business. An offer 
had been received from another company to introduce fresh 
capital on certain conditions, and it was suggested that the 
creditors should accept 10s. in the £ on their claims. After a 
short discussion a resolution was passed expressing the opinion 
that the offer was one that should be accepted. 

R. A. Beevor, trading as R. A. Beevor & Co., and as the 
Beaver Electrical Supply Co., 109, Regent Street, London, W. 
—The creditors interested herein were called together 
recently, at the offices of Messrs. James & Cowper, accountants, 
4, Walbrook, London, E.C., when a statement of affairs was 
presented which showed liabilities of £4,886. The indekted- 
ness to the trade was £1,511, while there were private credi- 
tors for £548, and a cash creditor for £2,060. The debtor’s 
mother was also shown as a creditor for £766, and there was 
an overdraft at the bank of £1 3s. 2d. The assets were esti- 
mated to realise £520, from which had to be deducted £74 
for preferential claims, leaving net assets of £445, or a defici- 
ency of £4,441. The stock-in-trade (£379) consisted of lamps, 
inductances, batteries, Amplion loud speakers, &e. It was 
reported that the debtor commenced business in April, 
1922, when he borrowed £60 from a friend, and he had since 
borrowed further sums from the same source. The friend 
was now a cash creditor for rather more than £2,000. It was 
believed that the friend would withdraw his claim, while it 
was also thought that the mother would stand aside in res- 
pect of her claim of £766. Eventually it was decided that 
the meeting should be adjourned in order to enable the debtor 
to submit an offer of a composition. 

The adjourned meeting of the creditors was held on May 
14th, when it was stated that a guaranteed dividend of 6s. 8d. 
in the £ could not be submitted, but the cash creditor was 
willing to stand aside if the matter was dealt with under a 
deed of assignment. After discussing the position a resolution 
was ‘passed in favour of the matter being dealt with under a 
deed of assignment, with Mr. J. James as trustee, and a com- 
mittee was also appointed consisting of Messrs. W..H. Lynas 
(Alfred Graham & Co.), E. Brinsdon (Brinsdon & Co.), and 
E. H. Hawkins (Poppleton, Appleby & Hawkins). 

Trade Announcements.—Messrs. Berry's E.ectric, Lrp., 
ask us to remind the trade that they recently removed their 
Manchester House from King Street to 5, Deansgate (Touch- 
button House), where they have now completed extensive 


showrooms for the display of their fuse switchgear, ‘‘ Magi- 
coal ’’ fires, &c. The branch is under the management of Mr. 


Mr. #£. Horsrat, electrician, of 51, Southgate, Elland 
(Yorks.), announces that he is retiring from business. 
Mr. W. Hampton has opened showroom premises for elec- 
trical fittings at 1, Bridge Street, Stafford. 
Owing to expanding business received by the Scottish branch 
of its repairs and spares service, the RUNBAKEN MAGNETO 
Co., Lap., has removed to larger premises at 367/369, St. Vin- 
cent Street, Glasgow. ‘Phone: Central 672.’ 
THE IMPERIAL ENGINEERING Co., of Wolverhampton, has ap- 
pointed Mr. A. E. Luen, 121, Queen Street, Cardiff, as its 
agent for South Wales and district. He holds stocks of radia- 
tors, boiling rings, &c., at Cardiff and Swansea. 
Mr. R. Carter, of 36, Sussex Place, Ashley Hill, Bristol, has 
been appointed sole representative for Bristol, South Wales, 
and South-West of England by Messrs. S. Bill & Co., Ltd., 
Birmingham, for *‘ Botrade *’ switch- and fuse-gear. 


Catalogues and Lists.—Messrs. Sirpe, Gorman & Co., 
Lrp., 187, Westminster Bridge Road, S.E.1.—An_ illustrated 
folder advertising lead-hydrate storage batteries. 

Messrs. Warp & GoLpstone, Ltp., Frederick Road, Pendle- 
ton, Manchester.—Radio List No. 101, fully priced and illu- 
strated; also a sample of chain-braided aerial wire. 

Messrs. BorrowbDa.e Bros., Durhain Road, Sunderland.— 
An illustrated pamphlet describing electrically-operated per- 
cussive tools, grinders, polishers, &c. 

Evectric Sign Co., Queen's Place, Brighton.—A 
priced catalogue containing illustrations in colour of artistic 
electric light fittings. 

THe Enecrric Depot, Lip., 222, Corporation Street, Bir- 
mingham.—A descriptive pamphlet dealing with the ‘* Cres- 
sall battery-charging panel. 

Messrs. & HoGan, Lrp., 15-17, Cecil Court, Charing 
Cross Road, W.C.2.—A price list of radio-telephony receiving 
sets, parts, and accessories. 

Siemens & ENGuisH Execrric Lamp Co., Lrp., 38-39, Upper 
Thames Street, E.C.4.—Monthly Trade Price List No. 90, 
giving illustrated particulars of lighting fittings, electric lamps, 
fuses, switches, dry cells and accumulators, domestic apphi- 
ances, &c. 

CENTRIFUGAL CLUTCHES, Ltp., 32, John William Street, 
Huddersfield.—-An illustrated pamphlet containing descriptions 
and prices of various forms of centrifugal clutches. 

Messrs. Ferranti, Lrp., 180, Fleet Street, E.C.4.—List Fa76, 
containing illustrated details and prices of non-magnetic cast- 
iron resistance grids, with time temperature-rise curves. 

ATELIERS DE CONSTRUCTIONS ELECTRIGUES DE CHARLEROI, 56, 
—— Street, S.W.1.—May list of dynamos and motors in 
stock. 

Messrs. MatrHews & Yates, Lrp., Cyclone Works, Swinton, 
near Manchester.—Two illustrated pamphlets describing 
** Cyclone ’’ blowers, exhausters, fans, motors, oxy-acetylene 
welding plant, &c. 

THe VINCENT SWITCHGEAR MaNnuracturinc Co., Sampson 
Road North, Birmingham.—A fully-illustrated and _ priced 
catalogue of switch- and fuse-gear of various patterns. 

Tue CoNnsoLipaTeD Pnevmatic Too. Co., Lap., Egyptian 
House, 170, Piccadilly, W.1—A supplementary sheet dealing 
with two sizes of * Little Giant ’’ grinders and polishers. 

Mr. Water Electric House,’’ Whittall Street, 
Birmingham.—A price list of ‘‘ J. L."’ universal clips for fixing 
small cables and wires. 

SwepiIsH GENERAL Etectric, Lap., 5, Chancery Lane, W.C.2. 
—An illustrated brochure describing the design and construc- 
tion of ‘‘ Fuller" static transformers. 

Tue IMPERIAL ENGINEERING Co., 56, Darlington Street, Wol- 
verhampton.—A priced and illustrated pamphlet advertising 
boiling rings, kettles, irons, &c. 

THe Exectric Heatinc Co., George Street, Croydon.—An 
illustrated and priced booklet giving particulars of irons, 
kettles, fires, &c., together with a list of trade discounts. 


Electricians’ Wages.—By an award of the Industrial 
Court, the No. 3 (North-Western) Area has been brought into 
line with the majority of other areas by the fixing of a basic 
rate for electricians, &c., independent of the district engineer- 
ing rate. The basic rates per hour for Zones A, B and ©, are 
now 11.75d., 11d., and 10.25d. respectively. The present ‘‘ all- 
in ’’ rates are 18.35d., 17.58d., and 16.79d. After August Ist 
the rates will be 17.%6d., 17.10d., and 16.34d. per hour re- 
spectively. 


For Sale.—Edinburgh Corporation Electricity Department 
has for disposal two 800-b.h.p. triple-expansion ‘steam engines 
(one Belliss and one Howden); Assets Auction Co., Ltd., will 
sell by auction on May 24th, at 119-121, Newington Causeway, 
S.E., wireless material and electrical goods; the chief engi- 
neer, Scottish Command, Edinburgh, invites offers for surplus 
generating sets lying at the West Fenton Aerodrome, Drem, 
Haddington, N.B. (See our advertisement pages.) , 

Patent Application.—Application has been made for the 
restoration of Patent No. 24,841, of 1914, granted to the Allies 
Electric Lamp Oo., Ltd., for ‘‘ Improvements in machines for 
cutting the globes of electric incan nt lamps and the like.” 
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Our Foreign Trade.—Arri Ficures.—The following are 
the values ot imports and exports of electrical goods and ma- 
ehimery during April, 1923 :— 

April, inc. or dec. 4 months, 


1923. 1923. 

I mports—- Inc. or dec. 
Electrical yoods and £ £ £ 

apparatus ae 225,563 + 123,033 + 284,581 
Machinery 921,474 +269,191 + 571%,244 

Exports— 
Electrical goods and 

apparatus... TLL,080 + 116,989 +142,859 
Machinery 3,708,854 571,470 4,217,772 

Re-e.rports— 
Electrical goods and 

apparatus... 5,102 — 2,760 — 980,970 
Machinery jax ne 104,408 + 9,974 + 39,414 


Home Counties District Industrial Council.—The annual 
meeting of the Council was held on May Yth. Mr. Alderman 
Wilkinson (Luton), who has been chairman of the Council 
since its inception in 1920, in opening the ineeting said that 
he took that opportunity of placing on record the general spirit 
of goodwill and amicable relations which had throughout 
«haracterised the meetings, and the fact that their work for 
the past three years had built up a mutual understanding 
beween the two sides of the Council, which he was confident 
would serve them in good stead in the future.. Mr. Alderman 
Wilkinson was unanimously re-elected chairman for the en- 
suing year, and Mr. I. J. Hayward (National Union of Engine- 
inen, Firemen & Electrical Workers) vice-chairman. Mr. T. W. 
Cole (Employers’ side) and Mr. M. 'T. Greenwell (‘l'rade Union 
side) were appointed joint secretaries. 

Recreation.—On Saturday last the Chioride Electrical 
Storage Co., Ltd., Football Leam won the Silver Cup in the 
final of the Pendlebury Workshops’ Competition. The team 
has ‘played consistently throughout the competition, scoring 
12 goals, and having only two scored against it. On the same 
duy the cricket team opened the league season auspiciously py 
declaring at 120 runs with three wickets down, and had cap- 
tured one wicket for three runs when rain stopped play. 


The Machinery Users’ Association.—The report of the 
Association for the year ended March 3lst last, presented at 
the annual meeting on Wednesday, records a consideral:le 
amount of financial support for the Rating of Machinery 
Bill which the Association has promoted in Parliament. Prac- 
tically the whole of the report deals with this Bill (men- 
tioned in our issue of February 28rd, p. 293) and members 
are warned that independent action may prejudice their cases. 

The above-mentioned Bill came before the House of Com- 
mons on May llth. It was left to the free decision of the 
House, although the Minister of Health stated that the Govern- 
ment proposed to set up a Departmental Committee to con- 
sider the question. Sir D. Newton moved the rejection of the 
Rill, principally upon the ground of the difficulty in deciding 
whether plant was “ fixed or attached.’’ Mr. Cecil Wilson 
said that the introduction of electrical power had altered the 
whole position. The Bill proposed to tax the ‘‘ raw material,”’ 
i.e., power station plant, but to exempt that which derived 
its strength from the ‘raw material.’ Other speakers tock 
the view that those who installed secondary electrical plant 
should not be subject to rating on that plant. The Bill was 
read a second time by 177 votes to 75. 


Private Telephone Installations in Holland.—The report of 
the Netherlands House Telephone Co., of The Hague, states 
that no appreciable change took place in 1922 in the unfavour- 
able economic conditions which affected the company in 1921. 
Many customers either restricted their orders for private instal- 
lations or postponed extensions, with the result that the total 
orders booked were less than in the preceding year. Orders, 
however, were received from State and municipal institutions, 
which were regarded as being of importance for the future. 
The accounts show a loss of 418,000 florins for the year, and 
for the first time it is impossible to pay any dividend on the 
6 per cent. preference capital of 800,000 fl. The directors now 
recommend that the ordinary share capital should be reduced 
from 800,000 fl. to 200,000 fl., so as to permit of the extinction 
cf the deficit and allow of further provision being made for 
depreciation. 


Postal Reduction Opportunities.—The postal reductions 
which came into operation on Monday last will doubtless 
cause a considerable revival of postal publicity throughout the 
country. Electricity suppliers and contractors particularly 
should bear in mind that whereas formerly not more than one 
ounce of printed matter could be dispatched for a half-penny, 
2 oz. can now be transmitted for the same amount; and an 
additional ounce is also allowed for the 14d. letter rate. It 
is as wasteful to send out ‘‘ half empty "’ envelopes as it is to 
send out half-filled lorries. Make every postage stamp carry 
its full load. The British Electrical Development Association 
has a very large number of envelope fillers which will enable 
electrical undertakings and firms to attain this object. 


New Fiench Company.—lLa Compagnie Francaise de 
Radiophonie is the name of a new company which has lately 
heen formed in Paris (79, Boulevard Haussmann) with a capital 
of 80,000,000 fr. 


Applications for British Trade Marks.—The following are 
included among the recent applications for British trade 
marks. Objections may be lodged within one month from the 
dates mentioned. In the case of foreign applications, the 
names and addresses of the British representatives are also 
given :— 

Blublaze (lettering and design). No. 431,300. Class 6. 
Electric ignition timers for internal-combustion engines.— 
Blublaze Motor Specialities Corporation, 45, Seventh Avenue, 
Long Island City, N.Y., U.S.A. (Brewer & Son, 33, Chancery 
‘ane, London, W.C.). May 9th, 1928. 

Magnar. No. 433,013. Class 8. Rectifiers for alternating 
electric current.—The British Thomson-Houston Co., Ltd., 
~rown House, Aldwych, London, W.C. May Yth, 1925. 

Electronette. No. 433,315. Class 8. Electric resistancés, &c. 
—UCarl Lindstrom Gesellschaft, 26, Schlesische Strasse, Kerlin, 
$.0.33 (Haseltine, Lake & Co., 28, Southampton buildings, 
Chancery Lane, London, W.C.). May 9th, 1928. 

Burndept. No. 434,660. Class 8. Wireless telegraphic and 
telephonic instruments and apparatus.—Burndept, Ltd., Aerial 
Works, Blackheath, London, 5.E. May 9th, 1928. 

Trutone. No. 434,871. Class 8. Wireless telegraphic and 
telephonic instruments.—Joseph Richardson, trading as 
Richardsons, 24, St. John’s Street, Deansgate, Manchester. 
May Yth, 19238. 


Book Notices.—* The Spectroscope and its Uses in 
General Analytical Chemistry (pp. zuo; figs. 98). London : 
Bailtiére, ‘lindall & Cox. Irice osx. 6d. net. Singe this work 
uppeared some fifteen years ago great developments have 
tuken place in the science of spectroscopy, particularly in its 
application to industrial processes. ‘the work, which was 
designed as a link between general physics text-books and 
advanced works on spectroscopy, has, therefore, been con- 
siderably enlarged and re-written. The introductory chap- 
ters descrilse in some detail the nature of refraction and tie 
construction of spectroscopes; a large number of particular 
types is dealt with. The refracting angle and refraction 
index of a prism and their measurement are then treated, 
and this chapter leads to the refractive indices of liquids, 
molecular refractive power, absorption, &c. Chapter 1\ 
deals with spectrum analysis and shows how the angular 
deviations recorded on the divided circle of a spectroscope are 
converted into wavelengths. The character of spectrum 
lines is then touched upon and this is followed by notes upon 
flame and are spectra, vacuum tubes, incandescence, illumin- 
ants, fluorescence, &c. A large section is devoted to spectro- 
graphy and the preparation of plates and other matters con- 
nected with this branch of the subject are explained. The 
work is concluded with a chapter on X-ray analysis, which 
reproduces results obtained by Dr. S. Lewis Judd, Sir W 
Bragg, and others. 

‘Traction Motor Control (Direct Current),’’ by <A. T. 
Dover, M.I.E.E. (Pp. 114; 40 figs). London: Sir Isaac 
Pitman & Co., Ltd. Price 2s. 6d. net.—The preface to this 
book, which is one of the publishers’ *‘ Technical Primer ”’ 
series, states that its scope is confined to an elementary ex- 
position of the principles involved in the control of tramears, 
trains, und railless electric vehicles. Considerable attention 
has been given to the connection diagrams of multiple-unit 
systems, and these can be followed without difficulty, being of 
the simplest form. The control of railless vehicles is given a 
separate chapter, and the vehicles dealt with include indus- 
trial trucks and vans, as well as passenger cars and omni- 
buses. The last chapter deals with automatic multiple-unit 
control, and although brief, brings out the salient features of 
a number of methods. : 

** Propelling a Cargo Boat,’’ by D. B. Morison, M.I.N.A. 
(52 pp.). London: Sports and Sportsmen, Ltd.—This is a 
well-illustrated reprint of an article by the managing director 
of Messrs. Richardsons, Westgarth & Co., Ltd. The employ- 
ment of steam reciprocating engines and turbines and internal- 
combustion engines is dealt with in a popular manner, the 
last receiving the most attention. The greater part of the 
publication is devoted to illustrations of the products of the 
author’s firm. 

Circular No. 137 of the U.S. Bureau of Standards, 
‘* Auxiliary Condensers and Ioading Coil used with Simple 
Home-made Radio Receiving Outtits."’ (Pp. 19.) Washing- 
ton: Government Printing Office. Price 10 cents. This pub- 
lication describes, as its title shows, the construction of ‘con- 
densers and a loading coil, particularly for use with the 
simple crystal receiving sets described in previous circulars. 

The Journal of the Junior Institution of Engineers. 
Vol. XXXIII, Part VIII, May, 1923. London: Percival 
Marshall & Co. Price 2s.—In this issue a paper, upon ‘* The 
Instrument Equipment of Aeroplanes,’ by C. B. Clapham, 
B.Se., is reproduced. In addition there are reports of visits 
and proceedings at local centres, as well as book reviews, &c. 

‘* Blectric Motors,” by H. M. Hobart. 3rd Edition, Vol 
II, Chiefly concerning polyphase currents. Pp. xv+384; 378 
figs. London: Sir Isaac Pitman & Sons, Ltd. 15s. net. 

The Transactions of the South African Institute of Electrical 
Engineers. March, 19238. Johannesburg: The Institution. 
Price 2s.—The principal item in this issue is a paper entitled 
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‘‘Some Experiments in Oontinuous-Wave Transmission,’ by 
P. aren, M.Sc. Discussions on other papers are also 
included. 

Annual Report for 1922 of the British Chamber of Com- 
merce, Paris (incorp.). Paris, Xe: 6, Rue Halévy. 

Journal of the Institution of Engineers (India). Vol. III. 
April, 1923. Calcutta: The Institution. 


The Importance of Advertising for Tenders for Public 
Contracts.—Some discussion took place at last week’s meet- 
ing of the Eastbourne Town Council regarding the placing of 
a contract for No. 14 feeder cable at £1,150 with the Craig- 
park Electric Cable Co. without the matter being advertised 
for tender. Councillor Buckland said that the Council was 
losing a lot of money by not advertising for tenders. Coun- 
cillor Cave, in replying, said that tenders were invited from 
the best makers in the country. An amendment referring the 
matter back was moved by Councillor Buckland, who said 
that many expensive things were bought before ever a 
requisition was asked for by the committee. He added that 
tenders for things costing over £500 should be invited by 
advertisement. Alderman Simmons said that the electrical 
engineer had a very wide experience as to the firms that 
could be relied upon to supply the best material; and that was 
the reason that the firm named was chosen. According to 
the report in the local Press, Alderman Keay said the com- 
mittee already knew the few makers who would contract for 
such work, and so they were written to and asked to send 
tenders. There was no doubt they could get cheaper cables 
from German firms, but they did not want these. ey must 
go to the makers whose cables had stood the test. Councillor 
Marshall asked what was the use of the Council passing pious 
resolutions inviting tenders when they simply relied on the 
recommendation of an official. The amendment was defeated, 
only eight members voting for it. There was later a dis- 
cussion regarding certain work required on the cooling tower. 
By a large majority the recommendation was referred back 
with the idea that the work should be held over as a job 
for the unemployed next winter. 


The G.E.C. in the Far East.—In order to stimulate in- 
terest in China in matters electrical, the Hankow branch of 
the General Electric Co., Ltd., has fitted up a Chinese house- 
boat, shown in our illustration, as a travelling showroom, 
and is sending this on a long trip up the Han River. The 
houseboat is fitted with a G.E.C. country-house lighting set, 


= 


A G.E.C. Travettinc SHowRooM IN CHINA. 


and the boat will make a stop at every Chinese town passed 
during the journey, and demonstrations will be given. : 

A plenteous supply of publicity literature, printed in 
Chinese, is being taken on the journey, and one otf fhe well- 
known ‘‘Osram’”’ poster signs, with additional Chinese 
characters, will be noticed suspended from the mast in the 
illustration. 


The British Empire Exhibition.—Special efforts are being 
made by the British Empire Exhibition authorities to have 
all branches of science adequately represented at Wembley 
next year, not only in the organised exhikits, but by means 
of conferences and discussions on scientific subjects. The 
main objects of the exhibition are to demonstrate the great 
resources of the British Empire in raw materials and the 
capacity and skill of our manufacturers in producing the 
highest class of goods in every branch of industry. 

he exhibition will also show the high position we have 
attained in music, literature, painting and the arts. Hus- 
bandry, the cultivaticn of gardens‘and all the amenities of 
life will be illustrated. There will be lectures, conferences 
and kinemas dealing with all phases of our national life. An 
impression got abroad at one time that the exhibition would 
be visited mainly by millions of people interested in sport 
and amusements, but we are informed that great care has 
teen taken that the sports and amusement sections of the 
exhibition shall not conflict with the sections devoted to more 
serious objects. The amusements will be confined to the 
Amusements Park, which will be a separate area of the exhi- 
bition, while sports and games will take place either in the 
stadium or in the swimming lakes. 


Fereign Exhibitions.—Swepzn.—The Jubilee Exhibition, 
commemorating the tercentennial anniversary of the founda- 
tion of Gothenburg, was opened, on May 8th, by the King of 
Sweden, in the presence of most of the foreign diplomatic 
representatives, including Sir Colville Barclay, British Minister 
to Sweden; Mr. Rowe, Vice-Chairman of the London County 
Council, and Colonel Vansittart Bowater, representing the 
City of London, were also present. The exhibition, which will 
last until September 30th, is intended to illustrate the 
historical development of Gothenburg and the present state of 
Swedish industry and commerce.—Reuter (Gothenburg). 

The Acting Swedish Consul-General in London has sent us 
some printed matter relating to the above exhibition, the 
International Automobile Exhibition, the International Aero 
Exhibition, and the International Cities and Town Planning 
Exhibition, which are all being held at Gothenburg this 
summer. These booklets are excellently illustrated and are 
printed in English, giving a good idea of the scope and nature 
of the various exhibitions. 

France.—An “‘ exposition régionale agricole ’’ is to be held 
at Montpellier, from May 19th to June 19th, in the course 
of which a congress will be called together to consider the 
best means for the electrification of rural districts. It is 
proposed to start a propaganda to stimulate the use of elec- 
tricity by agriculturists, and find out the most economical 
means for the construction and working of rural networks. 
Furthermore, the exhibition will embrace all classes of elec- 
trical apparatus employed in agriculture. Those interested 
may obtain further information from the Président du Con- 
gres, Hétel Saint Céme, Montpellier. 


The “ Hotpoint * School of Salesmanship.—The Hotpoint 
Electric Appliance Co., Ltd., has invited electrical firms in 
and around London to send members of the staffs to a course 
of six lectures which the company is arranging at its Berners 
Street showrooms. Various aspects of salesmanship will be 
treated, and at the end of the course an examination will 
be held and prizes awarded. 


An Advertising Sub-Station.—The Midland Electric Cor- 
poration for Power Distribution, Ltd., has sent us a photo- 
graph of its Tipton (Staffs.) sub-station, taken from the 
L. & N.W. Railway main line. In large characters the words 
‘For Electricity in the Black Country, apply ’’ followed by 
the company’s name and address, appear on the side wall. 
Immediately above is the phrase ‘‘ Use Electricity,’’ which 
is studded with electric lamps. 


Import Duties on Wireless Apparatus.—The following 
appears in the last issue of the Monthly Bulletin of the 
British Chamber of Commerce in Paris: ‘‘ In view of the 
numerous inquiries received at this Chamber with regard to 
the Customs duties payable in England on imported wireless 
upparatus, we beg to inform interested members that, besides 
wireless valves, the only parts of wireless receiving sets, as 
commonly imported into the United Kingdom, that are liable 
to the Key Industries duty of 334 per cent. are variable con- 
densers and any permanent magnets contained in _ head- 
phones.” 


Local Exhibition.—Lynn.—At a recent meeting of the Town 
Council a resolution that an exhibition to encourage a more 
general use of electricity should be held, was adopted. 


A Need in India.—An Indian correspondent, writing in the 
Manchester Guardian Commercial, says :—'* India is rich in 
raw material, in things that grow. She has knowledge and 
power and arts and crafts, and her economic future depends 
on the wisdom or folly of her statesmen. Agriculture is her 
most vital industry, and it is here India must begin her in- 
dustrial future. The production from the land could be 
doubled by organisation. . . . To-day there is little they can 
buy in the village itself. If India is to progress we must 
begin with the villages. We must make the village again a 
self-sufficing unit, and modernise it, bringing the meaning of 
civilisation home to the countryside. We must bring motive 
power and modern implements within the reach of the villages. 
India is rich in resources of water power, and coal and oil are 
there. Every district should have its electric power stations. 
The ploughman in the fields, the weaver in his hut, the black- 
smith in his shop must be enabled to enjoy the fruits of 
scientific discovery. A Royal Commission on Agriculture would 
serve a good purpose in bringing to the focal point the 
economic conditions of the villages, and suggesting ways and 
means to organise capital for agriculture and allied industries."’ 


Swedish Electrical Engineering Co-operation.—Svenska 
Dagbladet reports that three of the largest enterprises in the 
Swedish electrical engineering industry, Allmanna Svenska 
Elektriska Agtiebolaget, Nya Luth och Rosens Aktiebolaget, 
and Elektriska Aktiebolaget Eck, have bought the majority cf 
shares in the next largest elestrical engineering concern, 
Svenska Elektromekaniska Industriaktiebolaget of Helsing- 
borg. According to the paper this action has been taken 
with the view of mitigating competition between the leading 
Swedish enterprises, which has caused considerable losses and 
has been more detrimental than foreign competition,— 
Reuter’s Trade Service (Steckhelm). 
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Canadian Electrical Affairs.—In the course of a report 
published in the Board of Trade Journal, H.M. Commis- 
sioner at Toronto quotes the following reference from the 
annual report of the Canadian General Electric Co., Ltd., 
Toronto: *‘ During the year Marconi’s Wireless Telegraph 
Co., Ltd., of Great Britain, which, with your company, 
owned the controlling interest in the Marconi Wireless Tele- 
graph Co. of Canada, Ltd., intimated the necessity of a large 
expansion in the activities of the company, and that several 
millions of dollars would be required for this purpose. Your 
directors felt that as we were manufacturers, and not opera- 
tors of pullic utilities, we should not join with such policy 
of expansion, although it seemed a necessary one from the 
standpoint of the Canadian Marconi Co., consequently nego- 
tiations were entered into with the British Co., and an agree- 
ment was concluded whereby we disposed of our stock-hold- 
ings to that company for cash and recovered certain manufac- 
turing rights under our patents, which rights we had pre- 
viously assigned to the Canadian Marconi Co. It will thus 
be seen that we have a real cash asset in our patent rights, 
yet we continue to carry them on our balance sheet at one 
dollar.” The Canadian Westinghouse Co., Hamilton, 
Ontario, manufacturers of electrical equipment, in reporting 
recently on the past year’s business, stated that it was not 
until about the third quarter of the year that inquiries began 
to result in noticeably increased volume of orders booked, 
and the shipments for the year did not, therefore, reflect to 
any large extent the advantage of improved business con- 
ditions. Throughout the year, however, the company was 
successful in securing such a volume of orders for the small 
class of apparatus as to justify the wisdom of its efforts in 
extending this portion of its business where the demand is in- 
herently stable in comparison with the lines depending more 
directly on broad conditions of finance and trade. 


Concentration in German Industry.—The Berlin corre- 
spondent of the Manchester Guardian Commercial says :— 
‘Last year saw, on the whole, a halt in the movement to- 
wards concentration in German industry, which has produced 
the familiar huge amalgamations under the control of a few 
prominent captains of industry. These new concerns seem 
to have needed a breathing space in which to consolidate 
themselves. The movement has, however, recently made fresh 
advances. The Deutsche Petroleum A.G. has amalgamated 
with the Rutgers works, the great chemical concern allied with 
the A.E.G. The Schultheiss-Pathenhofer-Kahlmaum beer 
and brandy trust has united with the Austrian Hobe works. 
The great Westphalian iron and steel works, the Phoenix 
works of the Wolff group has formed a sales association with 
the Harpener Bergban mining concern. The Linke-Hoffmann 
group, originally a Breslau locomotive and wagon factory, 
has shown under its energetic management an astonishing 
capacity for absorption, still further increased through an 
alliance with the A.E.G. It has now brought under its 
control the Caro-Hegenscheidt mining company of Upper 
Silesia. The Caro-Hegenscheidt Co. owns considerable coal 
and ore deposits, with blast furnaces and steelworks more 
than sufficient, with the concerns already acquired by the 
Linke-Hoffmann-A.E.G. group, to cover the needs of these 
manufacturing concerns in coal, iron, and steel.” 

New Australian Companies.—The Australian Insulated 
Wire Co., Ltd., has been registered in Sydney with a capital 
of £25,000. 

The U.S. Light & Heat Corporation (Australia), Ltd., has 
been registered in Sydney. The capital of the company “is 
£50,000. Works are to be established at Ruchcutter’s Bay, 
Sydney, for the manufacture of electric batteries and other 


products.—Tenders. 

Unemployment.—The Ministry of Labour returns dated 
April 30th, show that the number of persons totally unem- 
ployed was 1,218,200, a reduction of 16,705 on the week, and 
of 267,678 during the year. Short-time workers numbered 
58,300, an increase of about 1,400. 

Vickers, Ltd., and Trade Conditions.—The report of the 
diréctors of Messrs. Vickers, Ltd., for 1922, says that the in- 
dustrial conditions of the past year showed little variation 
from those of 1921. The company and its associates and 
subsidiaries received a fair share of what business there was 
going. is, however, was far below the productive capacity 
of the country, as was evidenced by the formidable number 
of unemployed. Under such conditions prices were necessarily 
extremely competitive, and only meagre profits, where profits 
could be earned, were to be expected. The unfortunate 
labour dispute in the first half-year naturally weighed heavily 
on the manufacturing and business community and worsened 
conditions which were already bad enough. Some slight 
improvement in the trade outlook became apparent towards 
the end of the year, and there are grounds for hoping that it 
may be continued. 

The Boilermakers’ Lock-out.—The publication of the 
figures in the boilermakers’ ballot upon the question of the 
agreement relating to overtime and night-shift working in 
shipbuilding and repairing yards, showed that only a small 
percentage of fhe members of the Society voted. There was 
a majority of 10,090 in favour of repudiation on a total vote 
of about 19,000. The Society’s membership is believed to be 
in the region of 90,000. : 


Whitsun Holidays.—The works of Messrs. Hicas Bros., 
Sands Pits, Birmingham, will be closed from this evening, 
a May 18th, until the morning of Wednesday, May 

rd. 


Electricity Supply Rifle League.—The following are the 
results of recent matches :—County Co. 571, West Ham 530 : 
Hackney 536, West Ham 533; Metropolitan 575, St. James’ 544; 
Metropolitan 581, West Ham 490; Shoreditch 580, St. James’ 
537; County 579, Central A 578; County 583, Central B 560; 
Metropolitan 587, Shoreditch 583; Metropolitan 582, Hackney 
525. The Metropolitan Co. heads the list with 8 points. 


LIGHTING AND POWER NOTES. 


Aberdeen.— Street LiGutinG.—It is proposed to restcre the 
pre-war lighting of the town at a cost of £5,000. 


Accrington.—Year’s WorkInG.—The annual report on the 
working of the electricity undertaking for the year 1922-3 shows 
a net profit of £23,000. In the previous year there was a 
deficit of £3,41#). 

Bradford-on-Avon.—SreciaL Orper.—The Urban Council 
has consented to the application of the Western Electric Distri- 
buting Corporation, Ltd., for a Special Order to supply elec- 
tricity in the urban area. 

Bury.—Year’s WorkinG.—There was a net profit of £4,254 
on the year’s working of the electricity undertaking. 


Caerphilly.—INavGuration or SuprLy.—The erection of the 
new transformer station, which was carried out by Messrs. 
Edwards & Armstrong at a cost of £10,000, has been com- 
pleted, and the formal switching-on took place on May 9th. 
The electricity supply is obtained from the South Wales Power 
Co., and the charge for lighting is 9d. per kWh. 


Canada.—Hypro-Exectric DeveLopMent.—The Shawinigan 
Water and Power Co. has placed a contract with the Dominion 
Engineering Works, Ltd., for four 30,000-h.p. propeller-type 
turbines, with equipment, fcr its new hydro-electric station on 
the St. Maurice River. Work on the erection of the station 
has already commenced, and it is anticipated that the scheme 
will be completed by June, 1924. When this station is com- 
pleted the total capacity of the company’s three stations on 
the St. Maurice River will be 500,000 h.p. 


_Continental.—Latvia.—The Government has under con- 
sideration the question of the erection of hydro-electric power 


Stations at Kokenhusen (Duna) for the distribution of elec- 


tricity in Lettonia, and is seeking the aid of fcreign capital 
to carry out the scheme. 

Crewe.—EXxTENSION Or Suppty.—The Town Council has had 
under consideration the question of extending its area of supply 
so as to include Haslington and Shavingten, and the Clerks 
of these districts have been requested to furnish particulars as 
to the probable number of consumers. 

Douglas (I. of M.).—Etectricity SuppLy.—The first of two 
semi-Diesel 340-h.p. engines supplied by Messrs. Ruston and 
Hornsby, of Lincoln, was started up by the Electricity Com- 
mittee on May llth. The generators were supplied by the 
General Electric Co., and have a capacity cf 226 kW. - 

FoR Derective LAMps.—At a 
recent meeting of the Town Council a letter was read com- 
plaining that lamps installed in a house had burned out within 
a few weeks of commencement of use. The contractor who 
supplied them disclaimed liability, and the occupier of the 
house wished to know if any responsibility attached: to the 
Council. The electrical engineer stated that the lamps were 
not of cheap foreign manufacture, and he could not under- 
stand their failure. It was the practice when anything of 
this nature happened for the local contractors or the Corpora- 
tion to replace them at their own expense. He had received 
no complaint in this particular case. The engineer was asked 
to report further on the matter. 


Glasgow.—Srreet Licatinc.—The Lighting Committee has 
arranged with the Clyde Valley Electricai Power Co., Ltd., to 
supply current for street lighting on the Sandyhills housing 
estate, which is outside the Corporation’s area of supply, at 
the same cost as for electricity supplied within the borough. 


Lancashire. — Competinc AppLications. — The Lancashire 
Urban Councils’ Association, at jts conference at Fleetwood cn 
May 11th, adopted a resolution that ‘‘ The Electricity Com- 
mission and the Minister of Transport be respectfully in- 
formed that the Urban District Councils of Lancashire are 
strongly of opinion that, in the case of competing applications 
by a local authority and a power company, where the condi- 
tions are equally or more favourable to the consumer, the 
order should be granted to the local authority.”’ 

Lichfield.—Exectriciry Suppty.—The Electricity Committee 
is negotiating with the Cannock Chase Colliery Co. for a supply 
of electricity to the district. It is proposed either to obtain 
a bulk supply or to request the colliery company to undertake 
the complete service. 
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London.—Cuance or SystemM.—The Court of Common Coun- 
cil has given its consent to the City of London Electric Light- 
ing Co.’s changing the frequency of its a.c. supply from 100 
to 50 periods. 


Lytham-St. Annes.—Loan.—The Town Council has applied 
to the Electricity Commissioners for sanction to the borrowing 
of £75,000 to meet expenditure on the electricity: undertaking. 


ScHEME.—As a result of negotia- 
tions with the authorities of Marlborough College, it is pro- 
posed that the Town Council shall install plant in the power 
station at the College for a supply of electricity to the town. 
The College authorities will provide the staff for running the 
station and will keep the plant in repair. A joint committee 
of management will be appointed by the Council and the Col- 
lege authorities. 

_ Nelson.—Year’s Workinc.—The annual report on the work- 
ing of the electricity undertaking for the past year shows a 
net profit of £6,933. 

Norden.—Etecrricity Surrty.—The Electricity Committee 
has recommended the acceptance of the offer of the Rochdale 
Corporation to provide a supply of electricity for the district. 


Northampton.—ExtTension or Surrty.—The Northampton 
Electric Light and Power Co., Ltd., will shortly commence the 
work of laying the mains from the new power station in 
Northampton to Wellingborough, Rushden, Higham Ferrers, 
and I[rthlingborough, with the object of supplying these wowns 
direct from Northampton. It is hoped to have the work com- 
pleted in a few months. When the connection with 
Northampton is completed, the power stations at Welling- 
borough and Rushden, which at present supply the four towns 
mentioned above, will be maintained as stand-by stations. 


Price Reductions.—Reductions in the charges for elec- 
tricity have n made in the following districts :— 

FieeTwoop.—Lighting : A reduction of 4d. per kWh, making 
a total reduction of 2d. per kWh in six months. 

Netson.—Lighting: A reduction of 4d. per kWh. Power: 
A reduction of 4d. per kWh. 

AtnsworTH AND Bury (Lancashire Electric Power Co.).— 
Lighting : From 7d. to 6d. per kWh.’ Minimum quarterly pay- 
ment: From 10s. to 7s. 6d.. 

YarMoutuH.—-Lighting: A reduction of 1d. per kWh. 

Lowestort.—Lighting: A reduction of ld. per kWh, with 
2} per cent. discount. Heating: Reduction of 1d. per kWh. 
Power: Reduction of 4d. per kWh. 

WOLVERHAMPTON.—Electricity for all purposes to be reduced 
from 75 per cent. to 60 per cent. above the pre-war rate. 


Sheringham.—Etecrriciry Surpty.—The Urban District 
Council has been in negotiation with the Norwich Corporation 
for a supply of electricity. It is proposed that the latter 
authority should lay cables to Sheringham, and supply en 
route Coltishall, North Walsham, Mundesley, Overstrand, 
Cromer East, and West Runton, and possibly Wroxham. A 
conference of the various authorities concerned is to be held 
at Norwich on May 19th to consider the proposal. 


Shropshire.—Hospitat Licutinc.—The Visiting Committee 
of the Salop Mental Hospital is considering the question cf 
installing electric plant at the hospital at a cost of £5,000. 


South Molton.—E ectriciry SurpLy.—The Town Council has 
decided to apply to the Electricity Commissioners for sanction 
to a scheme for the supply of electricity in the borough. 


Stafford.—Exectriciry Suppty.—The Town Council has ap- 
proved the recommendation of the Electricity Committee that 
a l.p. main be laid for the supply of electricity to the Tilling- 
ton area at a cost of about £1,500, exclusive of services; and 
that a new 1,000-kW rotary converter be installed at the power 
station at an estimated cost of £3,600. 


Stretford.— Hire CuHarces Repucep.—In addition to the re- 
duced prices for energy, mentioned in our last issue, we are 
informed that the following reductions in the charges for 
the hire of electric motors have also been made as from March 
3lst last :—Motors up to 4.5 h.p., war advance reduced from 
334 to 163 per cent.; and above 4.5 h.p., from 50 to 25 
per cent. 


Sunderland.—Maixs Extensions.—The Corporation is to 
carry out mains extensions at a cost of £3, 


Swansea.—Year’s Workinc.—The annual report on the 
working of the electricity undertaking for the past year shows 
a net profit of £19,365. 


Wetherby and Collinham (Yorks.).—E vecrricity Suppty. 
—The Parish Council has decided not to accept the offer of the 
Yorkshire Electric Power Co. to supply electricity to the 
district at 10d. per kWh, and has applied for authority to 
carry out its own scheme. It is proposed to generate elec- 
tricity by water power. 

Weymouth.—Loans.—The Town Council has applied to the 
Electricity Commissioners for sanction to lcans of £9,199 for 
new generating plant, and £2,500 for services. 


Wigan.—Exectriciry Suppty.—The Electricity Committee 
has been in negotiation with a local colliery company regard- 
ing electricity supply, and the company has agreed to accept 
= ee terms for a supply of 4,000,000 kWh per 


Wimbledon.—Purcuase or Cooxers.—The Electricity Com- 
mittee has recommended that application be made to the 
Electricity Commissioners for sanction to a loan of £3,000 for 
the purchase of electric cookers during the next six months. 


TRAMWAY AND RAILWAY NOTES. 


Burnley.—Track Renewats.—The tramway track in Padi- 
ham Road is being renewed. 

Continental.—Ita_y.--The Domodossola-Santa Maria-Mag- 
giore-Locarno International Electric Railway will be opened 
m the beginning of July, and will accept passenger traftic 
from July 17th.—The Times. 

EstHonIA.—The Ministry of Communications has requested 
the managers of the railways to prepare a scheme for gradual 
electrification of the lines. Work in connection with the 
section between Reval and Rémme is to be started during the 
present year. 

Russia.—The Central Electrical Trust is reported to have 
entered into a contract with the Baku Soviet for the supply 
of the complete equipment for a tramway in Baku. ‘lhe 
works include the building of two 500-kW sub-stations, the 
full equipment of a line of a total length of slightly over 
11 miles, and the delivery of 40 tramcars. The Trust is now 
engaged in negotiations with the Erivan Executive Commit- 
tee with regard to the reconstruction of a 800-kW_ hydro- 
electric station. 4 

Spain.—The order for the 12 electric locomotives required 
for the equipment of the Pajares district railway has been 
placed in America. The line is expected to be ready for traffic 
by the summer. 

SwITzERLAND.—According to a report of the Federal Rail- 
way Administration, there is up to the present 357 km. of 
lines electrified, to which in 1923-4 will be added a further 
935 km., so that by the autumn of 1924 one-third of the Federal 
network will be converted. The consequent saving of coal 
expected is 318,000 tons a year, or 45.4 per cent. of the total 
consumed by the Federal Railvays in 1913. 

Swepen.—The Railway Administration has proposed that the 
electrification of the Stockholm-Gothenburg Railway shall 
begin immediately and estimates the cost at 39 million kroner. 
-—Financier. 

to a Railway Ad:ninistration 
report, the question of electrifying the railways is under inves- 
tigation. The electrification of railways in the neighbour- 
hood of Prague will form the initial portion of the scheme, in 
conjunction with the building of the station at Prague. The 
route from Prague to Pilsen will be chosen for the trial works; 
here a number of power stations, including that of the 
Skadawerke, will be available to supply electrical energy. 
It is expected that the conversion will take three years to 
complete. If the trials are satisfactory the general electrifica- 
tion of the railways will be proceeded with. 


Dearne Valley.—Tramway Scueme.—Work on the construc- 
tion of the tramway system in the Dearne Valley was 
recently commenced. The estimated cost of the scheme, which 
is being carried out jointly by the municipalities of Wombwell, 
Wath-on-Dearne, Bolton-on-Dearne, and Thurnscoe is £230,000, 
and it will link up most of the towns and villages of *the 
Dearne Valley with Barnsley. 


Dundee.—DanGer FROM TROLLEY WIRES.—At a recent meet- 
ing of the Tramway Committee reference was made to the 
number of breaks in overhead trolley wires during the past 
few months, but the majority of the Committee expressed 
themselves as satisfied with the steps which were being taken 
to minimise the danger. 


London.—L.C.C. Tramways.—Mr. Roger T. Smith, as arbi- 
trator, has disallowed the claim made by the Electrical Trades 
Union, on behalf of controller repairers in the Council’s em- 
ployment, that these men be classed and paid as skilled 
workers; Mr. Smith holds tiem to be semi-skilled. 

Tuses FoR Nortu Lonpon.-—The Ministry of Transport was 
recently asked to receive a deputation from representative 
bodies in the outer northern districts of London with regard 
to the construction or extension of an underground railway 
system for those districts. It was pointed out, however, that 
neither the Ministry of Transport nor the Ministry of Labour 
had any compulsory powers in this direction, and until a 
definite scheme was submitted by the companies no effective 
steps could be taken. There was, on this account, no good 
purpose to be served by any deputation on the matter. 

SroppaGe.—The normal train service on the City and South 
London Railway, between Moorgate and Clapham Common, 
which was interrupted owing to a sul:sidence during. tunnel- 
ling operations, was restored on May 15th. 


Leeds.—Serious Tramcar Accipent.—On Saturday morning 
last a serious accident occurred at Churwell, Leeds, involving 
the death of six passengers and the injury of over thirty others. 
A car was proceeding from Morley to Leeds with about forty 
passengers. Upon reaching Churwell Hill, a steep gradient, 
the driver lost control, and the car, after rounding a curve, 
left the lines, crashed into a wall atthe bottom of the 
inclined, and overturned. It is stated that the driver and con- 
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ductor and several passengers made a great effort to stop the 
car, but without success. The driver attributes the accident 
to the complete failure of the brakes. 


Lowestoft.—Year’s WorkinG.—The report on the workin 
of the tramway undertaking for the past year shows a tota 
revenue of £22,024. Working expenses amounted to £18,311, 
leaving a gross profit of £3,713. Interest and sinking fund 
charges absorbed £5,296, leaving a net deficit of £1,583. In 
the previous year there was a deficit of £2,157. The Town 
Council has under consideration a proposal to introduce the 
railless-car system, owing to the heavy cost which would be 
involved by track renewals. 

Lytham-St, Annes.—New Cars.—The Tramways Committee 
proposes to purchase ten additional cars. 

Oldham.—Year’s WorkinG.—The working of the Corpora- 
tion tramway undertaking has resulted in a net profit of 
£18,585 for the past year. 


TELEGRAPH & TELEPHONE NOTES. 


Belgium.—Strike.—The Government on May 12th issued a 
decree recalling to the Colours all railway, telegraph, telephone, 
and postal workers belonging to the 1915-22 classes. ‘This 
measure was taken in consequence of strikes, and any man 
not answering the mobilisation call will be immediately dis- 
missed and court-martialled. The Federation of Post Office 
Employés in the city and‘province of Antwerp voted a general 
strike on May 18th.—Daily Mail. 


Italy.—New CasLes.—An agreement has been come to be- 
tween the Italian Government and a company for the laying 
of a number of submarine cables. One will be laid between 
Fiumicino, in Italy, and South America; another from the 
same point to the Azores, where it will link up with a cable 
to New York. The Compagnia dei Cavi will lay a third be- 
tween Brindisi and Greece. In South America in the past 
few months a sum equal to 60,000,000 Italian lire has been 
raised by subscription for the first-named cable, and subscrip- 
tions continue to flow in. A syndicate of Italian bankers 1s 
arranging the financial side cf the scheme. 

Penang-Colombo Cable.—Layinc CompLerep.—The laying 
of the new cable between Colombo and Penang has been 
completed. It is a high-speed one, and contains 630 Ib. of 
copper to the mile. The Colonia left Colombo on March 3rd 
and arrived at her marks off Penang about eight days later 
after laying approximately 1,270 miles of cable at a speed 
of slightly under 7 knots. The cable at the deepest point 
is lying in three miles of water, and is the second direct 
cable connecting Penang with Colembo. Up-to-date instru- 
iment rooms and offices are being added to the buildings ot the 
Eastern Extension Telegraph Co., and a subterranean cable is 
being laid towards Tanjong Bungah for use in connection 
with improvements which will take some time to complete.— 
Lastern Engineering. 

The Telephone Service.—New ExcuanGces.—A new tele- 
phone exchange was opened on May 10th at Holly Lodge, 
New Wanstead, of the central battery type, which will have 
an immediate capacity for 1,500 subscribers’ lines ana 200 
junction lines, and will have initially 800 subscribers’ working 
Jines and 160 working junction lines.—Financial Times. 

On May 12th a new telephone exchange was opened at 
Waterloo, near Liverpool, to replace with up-to-date apparatus 
the old exchange. Subscribers, with few exceptions, retain 
their present numbers, and the new exchange will serve the 
same area as the old exchange. 

GreAT BRITAIN-NETHERLANDS SERVICE.—Ihe Department of 
Overseas Trade has received a copy of an agreement between 
the British and Netherlands Governments regulating the tele- 
phone service between Great Britain and the Netherlands, 
which can be consulted by British firms interested on applica- 
tion to the Department of Overseas Trade (Shipping and 
Transport Section), 73, Basinghall Street, London, E.C.2.— 
Board of Trade Journal. 


RADIO-BROADCASTING. 


Denmark.—Wire-Rapio Service.—The King opened a 
public wireless telephone service between Denmark and the 
Island of Bornholm, in the Baltic, on May llth. ‘lhe service 
is the first of this character in Europe, connection being pos- 
sible with any ordinary te!ephone. 


France.—Broapcastinc.—As in London, so in Paris the 
question of the wireless broadcasting of concerts at the halls 
and plays at the theatres is causing some unrest, says the 
Hvening News, and the effect cn musicians and artistes is peing 
keenly debated. 

The alleged risk of damage by lightning to buildings in which 
radio apparatus is used is being considered by French insurance 
companies. Onde Electrique is asking its readers for opinions 
and evidence for or against the possible risk, with the 
characteristics of a safe earthing system. M. Marcel Cartault, 
a member of the Société des Amis de la T. S. F., is to sum- 
marise the communicatiens received and arrange terms with 
the insurance companies. 


Italy.—Rapio Comitato Nazionale di Radio- 
telegrafia has been formed at Rome, under the auspices ot the 
Reale Accademia di Lincei, with a view to giving a vigorous 
impulse to the study of wireless telegraphy in ltaly. ‘lhe 
Committee is formed of permanent and temporary members, 
the former including the heads of the various departments of 
the Post and Telegraph Administration and other eminent 
individuals. The president is Senator Prof. Corbino. 


Manchuria.—Harsin Rapio Station.—The radio station at 
Harbin, originally established by the Russians, has been re- 
deemed by General Chang Tso-lin at a ccst of $400,000, and 
is now under the charge of Mr. Liu Hang, graduate ot the 
Chiao Tung University in Peking. Persons acquainted with 
the European languages are employed to translate the mes- 
sages which are received daily from European countries. 
Press reports are issued, and there are a fairly large number 
of subscribers. To meet the demand of the Press, the station 
will establish a Far Eastern service to supply the public with 
news received from Russia. As Manchuria is a food-producing 
centre, the station will open daily communication with Shan- 
ghai in order to quote the price of fcodstuffs in that port. 
'’he station is planning the installation of a wireless telephone 
service in Harbin and will supply a set of wireless telephone 
apparatus to its subscribers at a cost of between $70 and 
$380. Only cfiicial and Press messages are handled by the 
station, but arrangements are being made to receive private 
messages. 


Radio-Broadcasting.—New Srarions.—Two new broadcast- 
ing stations, one at bournemouth and the other at Aberdeen, 
are to be opened by the British Broadcasting Co. During the 
next few weeks one of the first of a number of sub-stations 
to be put up in different parts of the country where “ listening- 
in”’ is imperfect will be opened at Sheftield. A special land 
line is to be laid from the London station to Shefheld, where 
concerts will be transmitted by lcw-power apparatus.— 
Evening News. 

On Sunday last an experiment in simultaneous broadcasting 
from all stations was carried out. An entertainment on the 
usual wave leagth was broadcast from the London station be- 
tween 3 p.m. and 4 p.m., and re-broadcast from country sta- 
tions, to which it was conveyed by land wire.—Daily Mail. 

NEGOTIATIONS SUsPENDED.—On May 9th the ‘Theatrical 
Managers’ Association decided to break off negotiations with 
the British Broadcasting Co., t» decline to give evidence 
before the Post Office Committee on breadcasting, and to do 


_ all in its power to prevent the broadcasting of plays by 


artistes employed, or likely to he employed, by it, says the 
Daily Mail. ‘lhis decision was reached by the Joint Broad- 
casting Committee of the 14 organisations in the entertainment 
industry, after receiving the reports of its sub-committees. 
**We decided,”’ said Mr. Walter Payne, chairman ot the 
committee, “* that if the Postmaster-General would not give 
us representation on the committee he has set up, we could 
no longer continue negotiations.” 


Russia.—New Rapio Srations.—The Baltic Government 
Steamship Authority has given an order to the Radio Section 
(Weak Current) to install radio stations on 20 large steamers. 
The first installation was on the Communist. ' 

The People’s Roads Authority has made a contract with 
the Weak Current Trust to equip 25 receiving stations and 
nine receiving-sending stations on the Onega Sea, in Tuapse, 
and at other points in the Crimea and the Ceucasus. 


CONTRACTS OPEN AND CLOSED. 


(The date given in parentheses at the end of the paragraph 
indicates the issue of the EvectricaL Review in which the 
** Official Notice "’ appeared in our advertisement pages.) 


OPEN. 


Aberdare.—June 7th. Electricity and Tramways Depart- 
ment. One 3-ton end-tipping electric lorry and a motor- 
generator charging set and control gear. (See this issue.) 


25th. Electricity Commis- 
sioners. 31 22,000-V transformers ranging from 750 to 15 kVA. 

Newcastte (N.S.W.).—July 26th. City Council. H.p. 
switch and control gear, &ec., for the electricity works.— 
Reuter’s Trade Service (Melbourne). 


Basingstoke.—May 24th. Board of Guardians. Wuring 
and fittings for electric lighting installation at the Institution. 
(May 1th.) 

Barnes.—The Public Health Committee recommends that 
tenders be invited for an electrically-propelled dust-collecting 
van. 


Belfast.—May 22nd. Electricity Department. Switch- 
gear for sub-station, and transformers. (Mey 4th.) 


Belgium.—May 23rd. Municipal authorities of Ulbeek 
(Province of Limbourg). Establishment of a Lp. electricity- 
distribution system in the towns of Ulbeek, Alken, and 
Wellen-Herten. Particulars (4 fr.) from M. Loewenthal, 19, 
Rue_ Faider, Brussels. 
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June 15th. La Dé¢putation Permanente de la Province du 
Limbourg, at Hasselt. Equipment of 30 transformer stations 
in certain villages in the province and for the supply ot 30 
static transformers. Particulars (12 fr.) from the Service Pro- 
vincial d’Electricité, 27, Avenue Bamps, Hasselt. 

May 28rd. Office de |’Electricité, 25, Rue de la Charité, 
Brussels. H.p. transformer station at Clabecq, in connection 
with the electrification of the Belgian State Railways. 


Bishop Auckland.—May 26th. Waterworks Committee. 
Electric lighting of new filter house, West Mill waterworks, 
for Urban District Council. Waterworks manager, Town Hall 
Buildings. 

Blackpool.— May 30th. Electricity Committee. One 
water-tube boiler, Ben with stoker and auxiliaries. (See 
this issue.) 


Crook.—June 4th. Urban District Council. Pole line, 
transformers, and switchgear in connection with the electric 
lighting scheme. (May 11th.) 


Dublin.—May 24th. Great Northern Railway potent). 
— for 6 months, including signalling materials, &c. (May 
th.) 


Eccles.—May 22nd. Electricity Department. 
kVA group of Scott-connected transformers. (May lth. "s 


Falkirk.—Electricity Department. One 2,000-kW_ turbo- 
alternator, with condensing plant and accessories. (See this 
issue.) 

India.—ALLAHABAD.—July 3rd. Public Health Department. 
Pumping plant, consisting of oil engines, generators and 
motors and centrifugal pumps at Fyzabad in connection with 
the water supply scheme. Executive engineer of the Second 
Division of the Public Health Department, Allahabad. 


Bompay.—June 28th. Great Indian Peninsular Railway Co. , 


Electrification of Bombay suburban lines. Motor bogie trucks 
and bonds. (See this issue.) 


Limerick.—May 2Ist. Electricity Department. Three 
Diesel oil engines, direct-coupled to three d.c. generators. 
(May llth.) 


London.—Metroro.itan AsyLuMS Boarb.—May 28rd. In- 
stallation of electric lighting in the administrative block, engi- 
neers’ office block, and isolation ward block at the North- 
Western Fever Hospital, Lawn Road, Hampstead, N.W. 
(May 4th.) 

IsLiINGTON.—May 30th. Electricity Department. Plant for 
raising water from artesian well by compressed air lift, water- 
treating plant, h.p. and l.p. switchgear for sub-stations. 
(May 11th.) 

L.C.C.—L.p. electric cables (including telephone and pilot 
cables) and relaying and jointing existing l.p. cables. (See 
this issue.) 

FutHaM.—May 26th. Electricity Department. Six 200-kW 
air-cooled transformers. (See this issue.) 

Inp1A Store DrrarTMENT.—June 8th. Electric cables. (See 
this issue.) 


Luxembourg.—The municipal authorities of Luxembourg 
(Grand Duchy of Luxembourg) have invited tenders for the 
supply of 810 single- and 3-phase electricity meters. 


Manchester.—May 29th. Electricity Committee. Twelve 
months’ supply of cable. (May 4th.) 


Newmill, Huddersfield. — May @eist. Urban District 
Council. Three-phase, 400-V switchboard, &c., 230 creosoted 
wood poles, 1,500 insulators, iron and wood arms, h.d. bare 
copper conductor, labour and erecticn. (See this issue.) 


New Zealand.—Dvunepin.—May 28th. City Council. Stor- 
age battery and distribution transformers.* 
July 16th. Switchboard panels.* 


Rumania.— June Ist. The Department of Overseas 
Trade is informed that a Rumanian municipality intends to 
place an order for one 600-h.p. Diesel engine and dynamo 
(220 V, d.c.), including cost of installation.* 


South Africa.—Pretoria.—June 27th. Irrigation Depart- 
ment. 50-h.p. hydro-electric plant for the Hlortebeasipeest 
irrigation works.* 


Spain.—Mapriv.—June 5th. General Post Office.  Tele- 
phone materials, carbons, &c. Tenders from British firms will 
be considered only in respect of such material as is not manu- 
factured in Spain.* 


*Further particulars can ‘be obtained at the Department of 
Overseas Trade (Inquiry Room), 35, Old Queen Street, S.W.1. 


CLOSED. 


Aylesbury.—Town Council. Accepted:— 


24 slot electricity meters (£87).—Ferranti. Ltd 
24 ordinary electricity meters (£42) —Electrica! Apparatus Co., Ltd. 
Cable.—Johnson & Phillips, Ltd 


Belgium.—The Belgian 5° and Telegraph authorities, 
La Salle Madeleine, Brussels, have leat oh with ‘the 
Ateliers de Constructions Electriques de Charleroi for various 
sizes of telephone cables up to 400 — boxes and acces- 
sories. Total contract, 2,500,000 fr The municipal authori- 


ties of Schaerbeek have placed with the same company the 
order for 2,750 metres of 3-core, 6,600-V armoured cable and 
for 1,375 metres of telephcne cable, &c., to which reference 
Was made in our issue of April 20th. 

Six tenders—five Belgian and one French—were submitted to 
the municipal authorities cf Brussels last week for the supply 
of 37,870 metres of 3-phase cable and 21,600 metres of telephone 
cable, the lowest offer being that ef the Atehers de Construc- 
tions Electriques de Charleroi. 

Seven tenders—four Belgian and one each French, Dutch, 
and British (Callender’s Cable and Construction Co., Ltd., 
London)—were submitted last week to the municipal authori- 
ties cf Schaerbeek, Brussels, for the supply of 7,0C) metres of 
l.p. armoured cables. The lowest offer was that of H. 
Magenette, of Montigny-sur-Sambre. 


Bury St. Edmunds.—Town Council. Accepted:— 
Three months’ supply of Manton best nutty slack (25s. 9d. per ton). 
Service cable.—Callender’s Cable and Construction Co., Ltd. 


Cardiff.—Electricity Committee. Accepted:— 

Switchgear for G.W.R. sub-station (£759).—Metropolitan-Vickers Elev- 
trical Co., Ltd. 

Control panels for 1,500-kKW rotary converter, Hayes sub-station (£295).— 
Ferguson, Pailin, Ltd. 

Truck-type switchgear, Adelaide Street Docks sub-station (£545).—General 
klectric Co., Ltd. 

Water-tube boiler and mechanical stoker (£6,375).—Babeock & Wilcox, Ltd. 

Induced-draught plant (£855).—Davidson & Co., Ltd. 

Self-supporting stecl stack (£6/2).—Clayton & Shuttleworth, Ltd. 


DurBan.—The ccntract for a complete electro-pneumatic 
sewage lifting plant automatically controlled by float switch- 
gear for the High Commissioner for the Union of South Africa 
has been placed with Messrs. Daniel Adamson & Co., Ltd. 


Glasgow.—Tramways Committee. _Recommended:— 
Section pillar castings. —McDowall, Steven & Co., Ltd. 

Steel doors for Whitevale sub-station.—R. C. Murray & Co, 
Tramway poles.—Stewarts & Lloyds, Lid. 

Comptometer.—H. E. Robbins, Ltd. 

Gas Committee. Recommended :— 


One 30-b.h.p. motor clutch starter for the Provan gas works (£165).—Lan- 
cashire Dynamo Co. 


Heywood.—Electricity and Tramways Committee. Ac- 
cepted :— 
Twelve months’ supply of pap-r-insulated lead-covered and armoured 
cable.—W. T. Glover & Co., Ltd. 
London.—L.C.C.—Highways Committee. 3,602 illuminated 
side service number indicators, complete :— 


Benjamin Electric, Ltd. (Accepted.) ... £2,747 
Tramway Supplies, Ltd. ent 2,927 
Franco-British Electrical Co., Lid. 3,332 
Brilliant Sign Co., Ltd. eve ove on one one 3,557 
Williamson Kinematograph Co., Ltd. 5,808 
G. A. Harvey & Co. (London), Ltd. on me eas 6,123 
Gabriel & Co. one oe 9,005 
Ditto (alternative) 10,806 


The Committee has of the Benjamin 
Electric, Ltd., for the 3,602 indicators, together with 1,988 addi- 
tional number plates, at a total cost of £2,846. 

Stoke Newineton.—Electric Lighting Committee.—Electric 
wiring and fitting of houses approved by the Council under 
its hire-purchase wiring scheme. The Committee recommends 
acceptance of the tenders of the following firms for a period 
of six months :—J. H. Golding, Linzell, Dickenson & Co., and 
Smith & Sons (Stoke Newington), Ltd. 


North Woolwich. 


38 “ Ironsafe "’-pattern switchboards for the control of the lighting and 
wer supplies at the new shipbuilding works (£2,250).—Berry's 
tlectric, Ltd. 


Stourbridge.—Town Council. Accepted:— 
Electrical fittings and controls for lighting the clocks at the Free Library 
buildings and the Town Hall.—Page & Bloomer. 


Stowmarket.—Urban Council. Accepted:— 

Motor, an indicator, and wiring work at the waterworks.—East Anglian 
Electricity, Ltd. 

Taunton.—Electricity Committee. Recommended:— 

New boiler (£1,660);- reconstructing the chain grate of the mechanical 
stoker (£157).—Babcock & Wilcox, Ltd. 


Weymouth.—Town Council. Accepted:— 
Gas engine, with producer plant and generator, for the electricity works 
(£8,179).—Browett, Lindley & Co. 


FORTHCOMING EVENTS. 


Royal Institution of Great Britain.—Thursday, May 24th. At Albemarle 
Street, W. At 3 p.m. Lecture on ‘“‘ Engineering Problems Solved by 
Photo-elastic Methods.’’ by Prof. E. G. Coker, F.R.S 

Physical Society of London.—Friday. May 25th. At the Imperial College of 
Science, SW. At 5 p.m. Ordinary scientific meeting 

ing Society.—Thursday. May 24th. At the Roya 
Society of yg +4 treet. Adelphi, W.C. At 7.45 p.m. Annual meet- 
ing. Paper on “ The Use of Synchronously-Intermittent ‘Light in Indus- 
try,” by J. F. Crowley. 


institution Electrical (London Students’ 


Section).— 
Friday, Mey 25th. At the. Institution.. Victoria Embankment, S.W. At 
7 p.m. Paper on “‘ The Supply and Distribution of Electricity,” by Mr. 
V. S. Manvam. Apnual meeting. 
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DEPARTMENT. 


SERVICE 


WE have to remind readers that Service Poe sn pen inquiries 
should be accompanied by a stamped addressed envelope. 
‘ The makers or suppliers of the following devices are asked 
or: — 

AspIc wireless direction finder. 

Mercury-vapour-type letters for electrical signs. 


NOTES. 


Irish Free State.—The Free Stat ree State Government proposes to 
establish a Patent Office in Dublin. 

lt is probable that, in response to a request of the Senate, 
a Commission will be appointed to inquire into the desirability 
of adopting the metric system, which, it is believed, would 
bring the State into closer touch with ‘Continental countries. 


Smoke Prevention.—The Public Control Committee of the 
London County Council has submitted a report in accordance 
with an instruction ‘‘ to consider and report how far fog in 
London is caused by the pollution of the atmosphere due to 
preventable causes; whether by a larger use of electricity for 
power and other purposes the atmosphere of London might 
be improved; and whether any, and if so, what further powers 
are required to deal with the emission of smoke in London.”’ 

The Committee, while differentiating between fog and mist 
—the latter a carrier of fog—believes that if the smoke con- 
ditions of London and the surrounding area were mitigated 
there would be a considerable improvement. Both electricity 
and coal gas can be produced without giving rise to any serious 
emission of smoke. ‘‘ Every gas cooker, gas engine, and gas- 
heated appliance, and every electric appliance performing any 
of the same offices represents a substitute for some kind of 
smoke-producing fire, and the use of these appliances should 

. be encouraged.”’ Particulars are given of the increased 
use of gas and electricity since the first part of the century. 
The conclusions of the Departmental Committee on Smoke and 
Noxious Vapours Abatement are given in full (vide Exxc. Rev., 
December 30th, 1921, p. 898). The present law on the subject 
of smoke abatement is considered deficient, particularly as 
regards penalties,which it is considered should be progressive. 
It is admitted, however, that there has been a great improve- 
ment during the last twenty years. 

The final recommendation of the Committee is: ‘‘ That a 
copy of the report of the Public Control Committee on the 
subject of atmospheric pollution and fog prevention, submitted 
to the Council on May 15th, 1928, be forwarded to the Minister 
of Health, and that he be urged to introduce at an early date 
a measure dealing comprehensively with the whole subject of 
smoke prevention on the lines suggested by the Departmental 
Committee on Smoke and Noxious Vapours Abatement.” 

The agenda for the same meeting at which the above report 
was submitted contained the following motion by Sir Edgar 
Bonham-Carter: ‘* That it be referred to the Housing Com- 
mittee to consider and report, having regard to the recommen- 
dations of the Departmental Committee on Smoke and 
Noxious Vapour Abatement, whether it is practicable and 
advisable to adopt further methods in the Council’s future 
building schemes to provide smokeless arrangements for 
warming rooms, supplying hot water, and for cooking; and, 
in particular, whether it is practicable and advisable to pro- 
vide any of the Council's future tenement buildings with a 
central system of hot-water supply, whether for warming and 
domestic purposes, or for domestic purposes only.’ 

Proceedings are to be taken by the Eccles authorities 
against the Manchester Electricity Committee for having failed 
to comply with a notice requiring the abatement of a nuisance 
caused by the emission of black smoke. Alderman Pearson 
(chairman of the committee) has explained that the chimney 
at the electricity works is too small for the proper combustion 
of the coal when the peak load is on, and the Electricity Com- 
missioners will not allow expenditure at the Eccles works such 
as is required to obviate the trouble. The committee has had 
to spend £7,000 in the provision of machinery for transforming 
the three-phase current which the Lancashire Power Co. will 
supply, but the werk will not be completed till October. 


An “ All-Electric’’ Canteen.—This month’s Industrial 
Welfare contains an illustrated article describing the employés’ 
canteen and dining rooms at the Dalmarnock power station, 
Glasgow. The magnitude of the installation may be gauged 
from the fact that the apparatus installed represents a total 
load of 85 kW. The main piece of apparatus is a three-suite 
** Faleo’’ oven taking 15 kW. There are four soup and vege- 
table boilers aggregating 25 kW; a tea and coffee apparatus 
(8 kW); a four-pan fish suite (12 kW); pudding and cake 
mixer; boiling tables; hot cupboards; potato cleaner; hot- 
water apparatus, &c. The plant is capable of serving a ‘much 
larger number of persons than those actually employed at the 
station, and meals are sent by ‘an electric vehicle to the meter 
and instrument workshop, four miles distant. About 210 
meals are served daily, and the emplovés state that the cook- 


ing is excellent. The cost of cooking a three-course meal is 
1.ld. with electricity at ld. per kWh. No doubt if the instal- 
lation were worked to its full capacity this figure would be 
reduced considerably. 


Electrical Journals.—In a paper read a short time ago by 
Mr. A. Gowans Whyte on *‘ the Industry, the Press, and the 
Public ’’ (reported in our issue of March 9th, p. 294), the 
author criticised the practice of manufacturers, trade associa- 
tions, and other bodies, of issuing journals which encroachéd 
upon the field of the electrical Press proper. 

Commenting upon this in the March issue of the Metropoli- 
tan-Vickers Gazette, a writer says that the right of a manu- 
facturer to circularise interesting information having a bearing 
on his products cannot be questioned. ‘‘ While it may occa- 
sionally be necessary to restrict the reprinting of an article for 
a short time, so far as this journal is concerned it is always 
ultimately available for reproduction or abstraction. This in 
part answers a further complaint that the manufacturing firms 
do not keep the Press supplied with information to the extent 
that they should.” 

Counter-criticism of the electrical journals is offered by the 
writer who, while admitting that they serve a useful purpose, 
thinks that their aims are so identical that these would be 
better served by an amalgamation. He concludes by saying : 

* They are all very good, and all very much alike.” 


A Large ~ sage -—The National Electragist states that 
Elmer A. Sperry, the inventor of the gyroscope bearing his 
name, has built a steel ‘‘ top ’’ weighing 100 tons, 13 ft. in 
diameter, and driven by a 350-h.p. motor. This is to be in- 
stalled in the Hawkeye State as a stabiliser for the vessel. 
The gyroscope revolves at a speed of 800 r.p.m., it takes two 
hours to run up to full speed, and once it has reached this 
speed it will run for 18 hours without motive power. The 
top is electrically connected to a small gyroscope, which 
responds to the least roll and communicates its motion or 
swing to the large top. In operation it will exert a down- 
ward pressure of 300 tons on one side of the ship and an equal 
upward pull on the other. 


An Oil-Engine Test.—A standard 28-h.p. marine engine 
manufactured by the Parsons Motor Co., Ltd., of South- 
ampton, having four cylinders, 4} in. bore x 6 in. ” stroke, and 
running at 850/900 r.p.m., was recently given a 72-hour 
running test. The test was carried out to demonstrate the 
suitability of this type of engine for full-power work over 
extended periods. No special preparations were made. The 
engine had just completed the usual four hours’ official trial, 
and after a brief inspection of fuel strainers, &c., it was re- 
started, being direct coupled to a Froude dynamometer; the 
power was transmitted through a Parsons standard metal- 
to-metal clutch and means were provided to show the speed 
and total number of revolutions as well as the exact amount of 
fuel and lubricating oil consumed. The test was carried out 
= the supervision of the Admiralty Overseer. During the 

2-hour period the engine was under constant observation and 
was untouched except for replenishment of fuel and _lubri- 
cating oil, and no trouble of any sort was experienced. The 
run was equivalent to a non-stop full-power sea passage of 
about 720 miles. The total oil consumption was 195 gallons 
of fuel and 11 gallons of lubricating oil. 


Appointments Vacant.—Meter tester, for the Torquay Cor- 
poration electricity department ; assistant professor in electrical 
engineering department, for City and Guilds (Engineering) 
College, London; mains engineer (£335), for the Hastings 
Corporation electricity department; engineers to supervise the 
erection and starting to work of large capacity electric loco- 
motives (£600); assistant engineer (£600), to supervise the 
erection of a mechanical equipment of the power station for 
the South African Railway electrification; engineer in charge 
of machinery, &c., at the County Hall (£250 + bonus = 
£377), for the L.C.C.; charge engineer (£354), for the Staly- 
bridge, Hyde, Mossley and Dukinfield Tramways and Elec- 
tricity Board. (See our advertisement pages to-day.) 

Electric Cooking for Welfare Centre.—Jhe Maternity and 
Child Welfare Committee of the Shoreditch Borough Council 
has had under consideration the system of cooking to be 
adopted at its new Mode! Welfare Centre. From figures 
supplied by the Jackson Electric Stove Co., Ltd., and the Gas 
Light & Coke Co., Ltd., comparative estimatés of the cost of 
cooking by electricity and gas have been prepared. These 
have as a basis the daily provision of 25 breakfasts, 150) 
dinners, 25 teas, and 25 suppers. The cost of apparatus and 
its installation is estimated at £605 for electricity and £422 
for gas, but with electricity at 14d. per kWh and gas at 
3s. 10d. per 1,000 cu. ft., the’daily cost is calculated at 6s. 3d. 
for electricity and 12s. for gas. Members of the Committee 
having visited establishments where cooking is done electric- 
ally, report that they ‘‘ have been very much impressed with 
the cleanliness and general advantages of electricity for cook- 
ing purposes over gas.”” The Committee accordingly recom- 
mends that electric cooking be adopted at the Centre, and that 
the Ministry of Health be asked to approve the extra expendi- 
ture over and above £25,000 promised by the Carnegie United 
Kingdom Trustees, being ‘* confident that the Ministry will 
concur with them in their contention that electricity will in 
the long run prove more economical and satisfactory in every 
way ‘than gas. 

(Continued on page 783.) 
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"1 THE BUENOS AYRES WESTERN RAILWAY. 
- 
Electrification of the Suburban Lines. 
oA On April 30th, 1923, the President of the Argentine by an extensive tramway system. Urbar traffic is also 
Republic, Dr. Marcelo T. de Alvear, inaugurated an catered for by the Subterraneo of the Anglo-Argentine 
electric service the Tramways, an under- 
suburban lines of the ground system. It was 
li- Buenos Ayres Western in order to _ facilitate 
~" Railway (fig. 2), which trans-shipment of passen- 
a has a mileage of 1,882, is gers that the railway ar- 
or one of the great British- ranged with the Anglo- 
ys _owned systems the Argentine Co. to estab- 
Argentine, and _ extends lish a joint underground 
nt from Buenos Ayres to the station beneath Plaza 
foot of the Andes. It is Once and to run the sub- 
he the oldest railway in the Fic. 1.—Tue 25,000-KW GeneratinG Station. urban trains from this 
se, 
g: 
--QNCE 
in- | | 
wo / 
his ff CABTELAR SUBSTATION 
he SUBSTATION 
ich S) 
or 
vn- 
ual 
ine 
ith- station, which through service began 
and on May Ist, 1923. Electrification 
our work conwnenced in 1913 under the 
the 
nena supervision of Messrs. Merz and 
The McLellan, of Westminster, and of 
ral, Messrs. Livesey, Son & Henderson, 
oa the company’s consulting engineers, 
tal- but the outbreak of the war resulted 
eed in the work being practically sus- 
it of pended, and it was not until October 
16th, 1922, that the first electric 
and passenger train was run_ between 
ibri- Once (high level) station and 
The Castelar. 
e of In addition to the passenger ser- 
vice, a portion of-the freight service 
Cor- is handled electrically, the railway 
rical company having constructed a 
ing) tunnel between Once and the port of 
— Buenos Avres, 5.1 kilometres long. 
Fic. 3.—Tue B. & W. 20,000-L8. Borters. 
the 
large Argentine, having been inaugurated 
= in 1857 and operated by the Govern- 
aly ment until July Ist, 1890, when it =" 
was purchased by the Buenos Ayres 
Western Railway Co. 
Bees 
uncil Freight traffic on the Western sys- - 
be tem consists mainly of wheat, maize, 
ees and general merchandise, whilst its 
Gas 
st of passenger traffic during the 12 
These months ending June, 1922, amounted 
me to 11,000,000; of which 9,000,000 
, £4 were carried on the section serving 
ge the suburbs of Buenos Ayres, Of the 
s. 3d. four British-owned railways which 
nittec have their headquarters in Buenos 
geo Ayres, the Central Argentine Rail- 
way, which serves the northern dis- 
ecom- tricts as far as Tigre River, com- MEE LN} 
d that menced an electric service on the % 
wl Tigre lines in 1916.* The railway : 
y will termini are all some distance from 
vill in the centre of the city, and are linked 
every 


* Exec. Rev., Oct. 18th, 1918; p. 363. Fig. 4.—METROPOLITAN-VICKERS 6,200-KW TURBO-GENERATORS. 
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The complete electrification work includes a power 
station of 25,000-kKW capacity, 72.5 miles of high- 
pressure cables, four traction sub-stations with 15,000 
kW of converting plant, and the electrical equipment of 
70 miles of single track. in addi- 
tion, the supply of power and 
lighting calls for transforming 
plant to the extent of 7,000 kW, 
distributed in four static  sub- 
stations and two of the traction sub- 
stations. 

Three-phase power is generated at 
20,000 volts, with a periodicity of 
25 eycles, transmitted to sub-sta- 
tions, converted to direct current at 
800 volts, and supplied to the electric 
trains through a third rail. At the 
port and in goods sidings to be elec- 
trified in the future, overhead elec- 
trical equipment of the track has 
been installed, 

Generating Station.—The power 
house (fig. 1) on the River Plate 
has been erected jointly by the Buenos Ayres Western 
and Great Southern Railways to supply the suburban 
lines of the Western Railway, the Western workshops 
at Liniers, the terminal station at Once, the Great 
Southern workshops at Banfield, and the terminal 
station at Constitucion. When the Southern Railway 


Hic. 5.—H.H.P. SUB-STATION SWITCHBOARD. 


decides to electrify its suburban lines, the power sta- 
tion can be extended as required. The station is built 
oa a concrete raft supported by over 1,500 ferro-concrete 
piles, the design having in view the extension of the 
station to 12 turbo-generator sets and four boiler houses. 
The boiler house contains the following principal plant : 
—Seven Babcock & Wilcox marine-type water-tube 
boilers, each having a normal evaporation of 20,00U Ib. 
per hour, the working steam pressure being 210 Ib, per 
sq. in. and the temperature 600 deg. F. The heating 
surface of each boiler is 4,170 sq. ft. and the grate area 
98 sq. ft. Green economisers having 200 pipes each are 
provided, also seven ‘*W, R.’’ CO, indicators, ten 
Sirocco fans, two impulse turbine-driven centrifugal 
Weir feed pumps, each with a capacity of 175,000 lb. 
per hour, and two vertical reciprocating Woodeson feed 
pumps. Fig, 3 is a general view of the boiler house, 
the boilers being grouped in pairs, each having its own 
superheater and economiser. 

One steel chimney with an induced-draught fan 
serves each pair of boilers, and forced draught is sup- 
plied to the furnaces by six fans in the basement. It 
was originally intended to burn coal, but recently the 
whole of the Underfeed stoker equipment has been re- 
placed by the Babcock system of oil firing, with the 
necessary stgrage tanks, filters, and pumps. The com- 
bined efficiency of boilers and economisers is about 85 
per cent. when either Welsh coal or Mexican oil is being 
burnt. For the storage of coal special wharfing and 


unloading arrangements were designed. Mild steel 
bunkers lined with armoured cement of 1,500-tons capa- 
city were erected, so that the chutes discharged directly 
into hoppers in front of the boilers. With the intro- 


Fic. 6.—Conxtrot Room. 


duction of oil firing, however, arrangements had to be 
made for the storage of oil in two tanks of 100 tons 
capacity each, drawing their supply from the main 
deposit tanks of the Buenos Ayres Western Railway Co., 
which have a capacity of 8,000 tons each, so that under 
ordinary circumstances an ample supply of oil is 
ensured. 

The ash-handling arrangements are of the suction 
type, and at present two exhausters of 60-h.p. each draw 
the ashes from the furnace pits through electrically- 
vperated crushers to two bunkers arranged so that a 
railway truck can be run underneath to receive and 
remove the ashes. This ash-handling plant is at present 
out of service, but is retained together with the coal- 
firing apparatus ready to be used at relatively short 
notice should occasion arise. 

The generating plant is arranged on the ‘‘ unit”’ 
system, it being possible to start up any one of the 
turbo-alternators and to supply the main busbars and 
all the station auxiliaries. Further, the breakdown of 
anything comprised in one generating unit will not 
affect the operation of other sets. There are three tur- 
bines in the engine room (fig. 4), each set having its 
own steam-driven oil pump for use when starting up 
and shutting down, its own condenser, with air- and 
water-extraction pumps, and an independent circu- 
lating water pump. A self-excited exciter is coupled 
direct to the alternator shaft, and from the alternator 
leads are run direct to the “‘ unit ’’ transformer, which 
steps down the generated voltage from 2,509 to 440, 


Fic. 7.—D.c. Sus-staTion SWITCHGEAR. 


giving a supply to the ‘‘unit’’ distribution board, 
from which all units belonging to the generating set to 
whieh it belongs can be operated, whilst an alternative 
supply can be obtained from the distribution boards 
common to the whole of the station auxiliaries that are 
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fed from the main busbars of the station, the pressure 
being stepped down to 440 volts by two transformers. 
The main leads of the alternator (copper strip 24 sq. 
in. area) run to three single-phase transformers which 
step up the generated voltage to 20,000, at which pres- 
sure the power is supplied to the station busbars. The 


Fic. 8.—A Sus-staTion. 


arrangement of duplicate busbars has required some- 
what elaborate interlocking of switchgear with the 
chamber doors. : 

The three 6,200-kKW, 0.85 p.f., 2,500-volt, 25-cycle, 
Rateau impulse Metropolitan-Vickers turbo-alternators 
operate at a steam pressure of 200 lb. per sq. in., a 
vacuum of 1.5 in. of mercury, and a speed of 1,500 
r.p.m. The Richardsons, Westgarth surface condensers 
have a cooling surface of 13,500 sq. ft., 10,000 gal. of 
water being needed per minute, giving an absolute pres- 
sure of 2.1 in. of mercury with 90,000 Ib. of steam per 
hour each and cooling water at a temperature of 
80 deg. F. The kinetic jet air extractors are coupled 
direct to the water-extraction pumps and driven by 
42-b.h.p. 1,440-r.p.m. motors.. The four Worthington 
vertical rotary water circulating pumps are driven by 
M.-V. 200-h.p. 480-r.p.m. motors, and are each capable 
of delivering 10,000 gal. per minute. The purified 
water. bilge, and emergency pumps are also of the 
Worthington vertical rotary type. driven by 16-h.p. 
motors at 1,450 r.p.m. 

The generating station transformers are of the Metro- 
politan-Vickers, 3-phase, oil-immersed, oil- or air-cooled 
type; the eight 830-kVA main shell-type 2,500/20,000- 
V transformers are connected in mesh-star, the core-type 
400-KVA, 2.500/440-V ‘‘unit’’ transformers in star- 
star, and the 1.250-kVA 20,000/440-V shell-type station 
transformers in mesh-star. Messrs. Siemens Bros.’ 


Fic. 9.—A ROoTARY-CONVERTER SUB-STATION. 


Dynamo Works, Ltd., suppiied the lighting motor- 
generators, each 440-V induction motor driving a 55-kW 
d.c. 110-V dynamo, and also a 10-kW battery-charging 
booster ; two 250-Ah Tudor batteries provide current for 
the trip circuits, indicating lamps, &c., and also serve 
as a stand-by for the station lighting. 


Between the turbine and the hand- or electrically- 
operated main exhaust valve, an atmospheric relief valve 
is fitted, and the speed of the machines can be controlled 
by hand or by electrical means from the switchboard 
in the control room. Oil is supplied under pressure to 
the bearings of the machines, whence it passes through 
strainers to the reservoir, and is pumped through the 
cooler. 

The alternators are totally enclosed and ventilated by 
fans on the rotor, which draw air from the basement 
through wet-air filters and discharge it through a duct 
leading to a hollow wall between the engine room and 
transformer house to the roof. The transformer 
chambers are ventilated by natural circulation ; the dis- 
charge of the air takes place up the hollow wall. 

Each group of step-up transformers has its own 
vil cooler and circulating rotary pump driven by a 
i-h.p., 440-volt, three-phase, squirrel-cage motor. The 
‘‘unit ’’ and station transformers are air cooled. 

The condensing water is drawn from the South Dock 
and discharged into the River Plate. Revolving screens 
have been provided, being driven by 5-h.p. motors. 

All main switching is carried out at 20,000 volts. All 
high-pressure switchgear is placed in moulded concrete 
cubicles. The current transformers are compound 
filled, ironclad, and of two types: one for mounting 
against a wall, the other for passing through the floors 
between the compartments of the panels; the latter 
save floor insulators and economise space. The poten- 
tial transformers are oil-immersed and self-cooled. The 


Fic. 10.—F REQUENCY CHANGERS. 


whole of the high-pressure switchgear is remote-con- 
trolled from the control room (fig. 6). 

In addition to the main switching operations, emer- 
gency panels are provided for each machine in the 
engine room, so that in case of emergency the engine 
driver, by pressing a button, can automatically open 
the main switches of the machine. Electrically-operated 
telegraphs maintain communication with the engine and 
boiler houses. 

The protective gear used on the high-pressure appara- 
tus in the power station and on the system is of the 
Merz-Price and Merz-Hunter types. Low-pressure 
panels, with oil switches, are equipped with overload 
trip switches and time-limit fuses. Vacuum and com- 
pressed-air apparatus is provided to assist in the clean- 
ing of the high-pressure switchgear. 

Cables.—The high-pressure transmission system con- 
sists of 20,000-volt underground feeders of the split- 
conductor type. A complete system of telephone cables 
is installed. The h.p. cables are 0.1 sq. in. concentric 
three-core, paper-insulated, lead-covered, single-wire- 
armoured, whilst the eight-pair and sixteen-pair tele- 
phone cables are dry-core, air-spaced, paper-insul ted, 
lead-covered, single-wire-armoured and suitable for the 
use of superimposed circuits where necessary. 

Where the cables pass over the transporter bridge, a 
special construction and support has been necessary to 
allow both for movement of the bridge due to traffic and 
also for expansion due to large temperature variations. 
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In all cases where the direct rays of the sun might reach 
the cables, sheet-iron protection has been provided. 

A 50-way telephone exchange of the Sterling type is 
installed at the power station. All the cables were sup- 
plied and laid by W. T, Henley’s Telegraph Works Co., 
Ltd. 

Traction Sub-Stations.—The line at present electrified 
is served by four traction sub-stations situated at Once, 
Villa Luro, Castelar, and Moreno, or at km. 1, 9, 22, 
5. and 37 respectively (fig. 8). 

The principal plant in the traction sub-stations is as 
follows :—At the Once sub-station three rotary con- 
verters, at Villa Luro three, and at Castelar and Moreno 
two each, all of the English Electric compound-wound, 
commutating-pole, six-phase, diametrically-connected, 
1,000-kW, 800-volt type. All the transformers are of 
the Berry single-phase, oil-immersed, naturally-cooled 
type. 

The h.p. switéhgear is of the cellular moulded-concrete 
pattern; fig. 5 shows the operating floor of the h.p. 
switchgear. The different compartments are protected 
by screens interlocked with the isolating switches, and 
the busbars are sectioned and inter-connected by an oil 


~ 


4 


~, 


Fic. 11.—OverneabD EQUIPMENT. 


sectioning switch, the two halves of the bars being fed 
by different cables. The d.c. switchboard (fig. 7) is 
also of the cellular moulded-concrete type. 

The rotary converters (fig. 9) are self-svnchronising 
and are started from tappings on the l.p. side of the 
transformers by an oil-immersed controller. Provi- 
sion is made for coupling negative boosters to the ends 


of the shafts when the traffic increases to such an extent 
that the drop in the track rails becomes greater than is 
desirable. The 587-kKVA transformers are mesh-con- 
nected on the h.p. side, with tappings to compensate 
for variations in the supply voltage. 


Figs. 14 & 15.—Track SwricuGear. 


The auxiliary equipment of each sub-station includes 
a bank of three 25-kVA, 20,000/440-V transformers, 
which supplies the Alley & McLellan air compressor used 
for cleaning, the Sturtevant ventilating fans, the 10- 
kVA, 440/110-V lighting transformer and the 5-kW 
Crompton motor-generator, which gives a d.c. supply 
at 110 volts for charging the 50-Ah Tudor battery used 
for the tripping and indicating circuits and the emer- 
gency lighting. 

In the case of Once and Villa Luro, where 220-volt 
d.c. and 440-volt, 50-cycle a.c. are available, the 
auxiliary transformers have not been installed. In 
Villa Luro sub-station, centre-zero voltmeters connected 
to pilot wires running to the negative busbars of the 
four sub-stations. assist the attendant to regulate the 
supply voltage at the various sub-stations so that each 
takes its due share of the load. 

(To be concluded.) 


Figs. 12 & 13.—An Etectric Train AND Conpuctor Ral. 
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NOTES. 


(Continued from page 778). 


The British Association.—Sir Ernest Rutherford, who 
succeeds Sir C. S. Sherrington as President, has selected 
as the subject of his address at the Liverpool meeting *‘ The 
Electrical Structure of Matter.’’ Among the presidents a1 
sections are the following: mathematics and physics, Prof. 
J. C. M‘Lennan, F.R.S. (Toronto); chemistry, Prof. F. G. 
Donnan, F.R.S.; economics, Sir W. H. Beveridge; engineer- 
ing, Sir H. Fowler; psychology, Mr. C. Burt; and education, 
Prof. T. P. Nunn. 

During the meeting a scientific exhibition will be open at 
the Central Technical School. 


Fatalities.—The Paris correspondent cof the Manchester 
Guardian reports that a fatal accident of an unusual nature 
occurred at Saint Denis. Two boys were cycling along a street 
where the violent rains had caused the roadway to sink, a 
stretch of water about 2 ft. deep barring their passage. ‘Lhe 
boys rode their machines straight into the pool; both 
immediately received a violent electric shock. The elder of 
the two succeeded in reaching the other side, but his com- 
panion fell senseless into the water. Passers-by endeavoured 
to come to his aid, but were unable to reach him by reason 
of the strength of the electric current. Finally firemen drew 
the boy from the water, but he was already dead. The ex- 
planation which is given of the accident is that the insulator 
of a post supporting an clectric tramway wire was broken; 
this post stood in the water. 

Mr. Thomas Wallwork, Blackburn electricity department 
mains superintendent, received terrible injuries last week. 
He was locating a fault at the Corporation distribution station 
when his right arm came in contact with a live wire, at 
6,600 volts. 

We regret to announce that Mr. Wallwork died on the 14th 
inst., at the Royal Infirmary, Blackburn. He was a Man- 
chester mian by birth, formerly associated with the firm of 
Kelvin & White, Glasgow, and he had been connected with 
the Blackburn electricity works for about 15 years. At the in- 
quest, held by Mr. D. A. Haslewood, Arthur Lindsay 
Wallwork said his father was 45 years of age. On Tuesday, at 
10 o’cloek, his father was called out owing to a fault. He re- 
mained out all night, and at 9 a.m. the following morning the 
family were informed of the accident. 

Dr. Gracey stated that deceased, when admitted to the 
infirmary, was suffering from shock and burns. He had a 
circular burn at the back of the head 6 in. in diameter, the 
right arm was completely amputated from the middle of the 
forearm, and there was a deep burn on the left side of the 
knee of the left leg. On Sunday the right arm was ampu- 
tated at the shoulder owing to gangrene having developed, 
and death was due to shock following the injuries. 

The Coroner adjourned the inquest until May 29th, so that 
H.M. Factory Inspector could have his electrical expert 
present. Mr. Briggs Marsden, on behalf of the Town Council 
and officials, expressed deep sympathy with Mrs. Wallwork 
and the family. 


Underground Distribution in Rural Districts.—In an 
article contributed by two engineers of the Hydro-Electric 
Power Commission of Ontario to the Canadian Electrical 
News, particulars are given of the distribution of electricity 
in rural areas by means of underground cable. Over 150 miles 
of this cable has been laid by the Commission, and it is said 
to be operating successfully. It consists of a single No. 6 
P.. & S. copper conductor, rubber insulated and lead covered. 
The cable is laid in a trench at a depth of from 12 to 18 in., 
and is not protected by a duct or covering other than the 
replaced soil, except at such places as road crossings, where 
au creosoted plank is placed above the cable after the replace- 
ment of a few inches of the soil. The trench is made by a 
grading plough, of exceptional strength, drawn by a cater- 
pillar tractor, and designed to turn a furrow 18 in. in depth. 
It is fitted with a coulter, which readily cuts through tree 
roots 4 in. in diameter. The tractor draws a carriage, upon 
which the cable drum is mounted, in addition to a scraper, 
which refills the trench. Cable joints are enclosed in lead 
sleeves, compound filled, and sealed with wiped joints to the 
cable sheath. At points where service to a consumer is re- 
quired a wooden pole is erected and the cable is carried up 
this pole to a disconnecting pothead. Continuing the circuit 
along the highway. the cable is carried down the pole again 
from a second pothead. This method avoids a joint at the 
foot of the pole and the potheads form a useful means of 
opening the circuit for testing and other purposes. 

Under conditions favourable to the installation of the cable 
the capital cost per mile will be less than for an overhead 
line. This applies to single-phase circuits only, where in 
general the lead sheath is used as the grounded conductor of 
the circuit. Excepting under conditions extremely unfavour- 
able. to overhead construction the cost of laying 3-phase 
circuits underground will exceed the cost of similar circuits 
overhead. 

It is expected, however, that the cost of maintenance and 
operation and the rate of depreciation will be decidedly in 
favour of the underground system. ~ ' 


Nottingham’s Super-Power Station.—After delay occa- 
sioned by exceptionally high floods, substantial progress . jp 
now being made with the preliminary work in connection wit 
the new electric power station at North Wilford, near Not- 
tingham, which will form one of the muin factors in (he 
scheme of electricity supply for the Kast Midlands recently 
sanctioned by the Commissioners. The site is contiguous to 
the river Trent, from which all the condensing water will be 
obtained, and it has also the advantage of beimg close to the 
Clifton Colliery, one of the largest in the Nottingham area. 
The first section of the station now under construction will be 
equipped with three 10,000-kW sets. In order to provide 
against danger from abnormally high floods, the floor line of 
the station has been fixed at 86 ft. above ordnance datum; 
this is 18 in. above the highest recorded flood level, that of 
October, 1875, when many of the low-lying areas in the 
** Meadows” district of Nottingham were submerged. To 
distribute the burden over the widest area, the grillage under 
the stanchions is composed of steel joists in two layers, so 
constructed as to form a network, the estimated weight on 
some of the stanchions being 400 tons. Rapid progress is 
being made with the construction of the boiler-house -base- 
ment, the necessity for deep excavation being obviated by the 
fact that it is on a higher level than that of the turbine room. 
Considerable saving has been effected by utilising, for con- 
creting purposes, the whole of the large quantities of gravel 
taken out during the excavations. 

Although by reason of its level the land presented some 
difficulties, there will be the compensating advantage in con- 
nection with the site of presenting facilities for tipping on to 
it abundant quantities of ashes from the power station, thus 
obviating a considerable expense. It is hoped to have the 
plant completed and in operation some time next year. In 
the meantime, to meet the city’s increasing demand for elec- 
tricity, a temporary station has been erected, in which a 
couple of 2,000-kW sets have been installed, and from which 
electricity has been supplied for the past six months.” Sub- 
stantial reductions upon the present heavy charges for elec- 
tricity in Nottingham are being looked forward to when the 
new generating station has been for some time in operation. 


Stimulation of Plant Growth.—Ripe strawberries have 
arrived at Covent Garden, but it is quite probable that 
lLondon’s first supply will arrive even earlier in future. The 
International Institute of Agriculture has been experimenting 
with artificial *‘suns’’ in the shape of electric lamps, and it 
was found that strawberry plants under electric light yielded 
fine fruit in March, four weeks ahead of the usual time. In- 
vestigations not yet completed will indicate the best coloured 
lights and the maximum strength to be used to gain the best 
results. Vegetables of different kinds have been forced very 
successfully by this process. Indeed, it has been found, in the 
case of lettuces, that the forced plants are superior to the 
daylight ones.—Evening News. 


The Structure of Alloys.—The thirteenth annual May 
Lecture of the Institute of Metals was delivered on May 2nd 
by Dr. W. Rosenhain, F.R.S., of the National Physical 
Laboratory. 

Referring to the great accumulation of facts regarding the 
properties and micro-structure of alloys which have been forth- 
coming in recent years, the lecturer said that the time had 
arrived when it was most desirable that there should be found 
a key to this maze of knowledge in the form of a general 
theory that would link together the mass of facts into a homo- 
geneous whole. Such a theory he attempted to put forward, 
basing it upon the intimate knowledge of crystal structure 
which had recently been acquired by means of the application 
of X-rays to the study of the arrangement of atoms in crystals. 
The crystal structures found in pure metals became modified 
in the case of alloys, particularly in those called solid solutions, 
where a second kind of atom, the atom of the alloying element, 
entered into the structure of the crystal and produced in it 
certain minute changes. With regard to such changes the 
lecturer put forward two simple principles, and was then able 
to show a striking series of inferences from his theory, which 
accorded closely with a large number of experimental facts. 
Connections between various series of properties in metals and 
their alloys were established which had not fermerly been 
recognised, such as the relation between hardness and alloying 
power. Especially important is the connection between the 
ininute distortion of crystal structure which occurs in alloys 
and their behaviour cn. melting and freezing, while such 
phenomena as plasticity, diffusion, and others fell easily into 
line with the same type of explanation. Most important of 
all, perhaps, is the fact that this new theory of alloy structure 
affords a ready explanation cf the electrical properties of 
metals and allovs and the changes of those properties when 
the metal is heated or cooled. These explanations cover the 
mysterious phenomena of super-conductivity found in many 
métals when cooled nearly to the absolute zero of temperature. 


Report upon Railway Accident.—Lt.-Col. A. H. L. Mount, 
reporting upon an accident at Cardiff (G.W. Railway) on 
February 26th, when a passenger train ran into the rear of 
another, stationary, train, attributes the occurrence to the 
forgetfulness of a, signalman. The scene of the accident is 
approached via a curve which obstructs the view of the men 
on the footplate, and Col. Mount thinks that track circuiting 
with the usual locking would afford an additional safeguard at 
this place. 
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A Novel Hydro-electric Installation.—An engineering pro- 
blem of more than ordinary interest has been worked out by 
the Pelton Water Wheel Company’s Atlantic Department, in 
a contract just awarded for new hydraulic equipment by the 
City of Manizales, Republic of Colombia. This little city of 
the high Andes is more than a hundred miles from the rail- 
road, and designs for a complete 500-h.p. installation have had 
to be worked out in sectional form to permit transportation by 
wagon, mule, and aerial tramway over the mountain passes, 
through some of the wildest country in South America. The 
mountain torrent supplying power for the Manizales municipal 
light station is strongly impregnated with sulphuric acid. 
This has been traced to a sub-surface flow through a stratum 
of voleanic rock, extending far up the slopes above the city. 
So far as is known, the Manizales plant is the only one in the 
world which runs on dilute sulphuric acid. The Pelton wheel 
design, consequently, had to be worked out on a basis per- 
mitting the use of bronze, brass, and Monel metal, instead of 
steel, at every point that would be exposed to the water. This 
was successfully accomplished, as was the companion task of 
sectionalising the entire equipment for transportation in small 
pieces and assembling on the spot, without prejudice to the 
strength or efficiency of the whole installation. The turbine, 
except for these features, is a standard Pelton impulse 
wheel of 500 h.p. - It will work on an effective head of 250 ft., 
and will be direct-connected to a General Electric 350-kVA, 
60-cycle, three-phase generator, from which the current will be 
—_ over the existing lines of the Manizales lighting 
system. 

The entire hydraulic installation and all auxiliaries will be 
built in the I. P. Morris Department shops of the William 
Cramp & Sons’ Ship and Engine Building Company, at Phila- 
delphia, the Pelton Water Wheel Company being one of the 
companies of the Cramp organisation. The Manizales plant 
is located near the bottom of a deep canyon, and can only be 
reached directly by aerial tramway. When this tramway 
journey has been completed, it will still be necessary to lower 
the machinery down the slope of the gorge on a skidway to 
the point where it will finally be put in commission. 


Educational.—B.E.A.M.A. — The British 
Electrical and Allied Manufacturers’ Association directs atten- 
tion to the fact that, in furtherance of technical education, 
it grants annually, to properly qualified candidates of British 
birth engaged in engineering works, ten scholarships, each of 
the value of £100, in addition to the payment of college fees. 
The last date for receipt of applications is June 1st. Forms 
and full particulars may be obtained by writing to the Secre- 
tary, The B.E.A.M.A., 36, Kingsway, W.C.2. 

The Board of Education is arranging a series of short 
courses for teachers in technical and evening schools during 
the coming summer. Courses in engineering science and elec- 
trical engineering will be held at Oxford and Birmingham. 
At the former university courses of lectures will be delivered 
by Prof. F. C. Lea, D.Sc., Dr. W. E. Fisher, Prof. W. M. 
Thornton, D.Sc., and Mr. W. H. N. James, and it is hoped 
that a number of prominent men will give addresses and lec- 
tures. In Birmingham the work will be under the direction 
of Prof. Burstall, M.A., and Prof. Wm. Cramp, D.Sc., assisted 
by members of the university staff. Applications for attend- 
ance at these courses must be made not later than June Ist 
on Form 106e. U. Full particulars are given in Form 105e. U., 
which is obtainable from the Board. 


_ A Broadcasting Problem.—We have received the follow- 
ing from a correspondent: ‘* A few days ago some of the daily 
papers contained fragmentary allusions to an interesting wire- 
less phenomenon, which, up to the present, has not been 
given a wholly acceptable explanation. Mr. D. H. Bloomer, 
of Warley Woods, Birmingham, who owns a three-valve set, 
had been listening to the local broadcasting station when he 
heard in the telephones a voice which he recognised as that of 
the lady next door, where a simple crystal set is installed. ‘I 
ought to be frying some fish now, but I’m not,’-was the 
remark which Mr. Bloomer heard. He immediately left his 
set and found the lady in the act of putting down the tele- 
phones. She had made the remark while wearing them. 

‘It was presumed that her voice, impinging upon the tele- 
phone diaphragms, became incorporated in some way with an 
oscillating current in the set, which caused it to be radiated 
from the aerial, which is about 30 ft. away from, and approxi- 
mately parallel to Mr. Bloomer’s aerial. It is not clear, how- 
ever, from what source the current could have been supplied. 
The idea of a crystal-detector circuit being made to carry 
oscillatory currents of radio frequency has been hitherto 
deemed absurd, yet the indications in this phenomenon seem to 
point to the conclusion that such a state of things must have 
obtained when the voice was radiated. Transmission from the 
crystal set can be repeated at will, and by speaking near the 
‘phones, a person can ke clearly heard on Mr Bloomer’s loud- 
speaker even when the Birmingham station is being received. 

The first suggestion was that earth currents might be 
responsible, the two sets being connected to the water main. 
Tn that case the voice would not be radiated at all but merely 
conveyed from-set to set along the lead pining. The impact of 
the sound waves upon the telephone diaphragms would be 
sufficient to set up variations in the current flowing in the 
magnets, and in this wav the voice would be incorporated. The 


suggestion seemed feasible enough until the earth connection 
on the crystal set was removed. Results were stili the same. 
The earth lead from the valve set was taken off and again there 
was reception. Not until the earth leads of both sets were 
removed at the same time did reception cease, but this was 
only to be expected. It was thought then that radiation from 
Mr. Bloomer’s aerial might be energising that of the crystal 
set and thus setting up re-radiation, which would carry the 
voice. But the valve set was carefully adjusted so that oscilla- 
tion could not be detected, and radiation, if any, must therefore 
have been negligible—and reception was quite unaffected. — 
“Yet a third suggestion was that the crystal set was being 
heterodyned and made to radiate by the powerful waves of the 
broadcasting stations. This was quickly discountenanced, for 
transmission was accomplished when all the broadcasting had 
closed down. The whole thing awaits solution, and presents a 
fuscinating puzzle to wireless amateurs. It would be interest- 
ing to know if similar results have been noticed elsewhere, 
and if so, over what distance they have been recorded.” 


Patents in the Irish Free State.—The Institute of Patentees 
points out that considerable anxiety has been felt in connec- 
tion with patents in the Irish Free State, and states that :— 

1. Pending legislation, which is being considered, dealing 
with patents, trade marks, and designs in the Free State, no 
action is necessary with regard to. patents, &c., granted or 
approved before December 6th, 1922. iy 

2. Where applications have been lodged, but a decision was 
not given by the Patent Office before December 6th, 1922, par- 
ticulars should be furnished to the Ministry of Industry and 
Commerce (Department of Trade and Shipping), Dublin. 

3. Applications arising after December 6th, 1922, should be 
addressed to the above-named Ministry. ‘ 

In connection with section 3, applications are received, 
in the first instance, and their receipt is duly noted without 
payment of fees. The scale of fees requisite in such cases will 
be notified to applicants before the applications are finally 
dealt with. 


Electricity in Agriculture.—The difficulty which is experi- 
enced in this country in giving a supply of electricity to 
farmers, on account of the scattered nature of the load, is 
exercising electrical engineers in other countries also. As the 
Electrical World points out in a recent issue, the labour-saving 
problem is as acute in the agricultural industry as in other 
industries. but whereas electricity has been able to help the 
latter, it has not yet heen possible to bring it to the door of 
the farmer economically on account of the small use of energy 
on the farm compared with the cost of the service. If the 
problem can be solved and the use of electricity on the farm 
can be properly developed. American ‘‘ agricultural engineers” 
believe that the result will be a real revolution in agricultural 
production methods. With labour costs constantly rising and 
living conditions on an ascending plane. the farmer, like the 
manufacturer, must ‘‘ increase the productive ability of the 
human worker by taking from him the tasks that mechanical 
equipment can accomplish much more economically. so that 
he can devote his time to keening machines at work.” 


INSTITUTION NOTES. 


Institution of Electrical Engineers.—FarapDAy Mepau.—On 
May 10th, in the presence of a large attendance of members, 
representatives of the various institutions and societies, and 
a number of distinguished guests, the presentation of the 
Faraday Medal, the second award of ihe highest honour it is 
in the power of the Institution to bestow, was made to Sir C. 
Parsons. Mr. J. S. Highfield, Dr. S. Z. de Ferranti, and Mr. 
F. Gill made short speeches, and after receiving the medal 
from the hands of the president, Sir Charles briefly acknow- 
ledged the presentation. 

Dr. J. A. Fleming, F.R.S., then delivered the 14th Kelvin 
lecture, which we hope to publish in due course. 

CONVERSAZIONE.—The annual conversazione will be held on 
the evening of June 28th at the Natural History Museum, 
South Kensington. 


Junior Institution of Engineers.—On Thursday last 
week, at the Café Monico, London, the Institution held its 
annual dinner; the president, Capt. H. Riall Sankey, C.B., 
O.B.E., R.E. (retd.), was in the chair, and was supported by 
Messrs. W. J. Tennant (vice-president), Mr. H. V. Pointon 
(chairman), and several past chairmen, whilst the guests in- 
cluded Sir J. Fortescue Flannery, Bart. (president designate), 
Sir John E Thornycroft, K.B.E., Mr. Basil Mott, C.B., Mr. 
E. Fiander Etchells, Lieut.-Col. C. E. P. Sankey, DSO., 
Major W. G. Wilson, and other prominent engineers. 

_ After the loyal toast, Mr. Etchells (president of the Institu- 
tion of Structural Engineers) proposed “‘ The Institution ”’ in 
a racy speech, in the course of which he showed that “‘ in- 
formal meetings ’’ of young engineers were first held as long 
ago as 1771, and that from them had sprung not only the 
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** Juniors,’ but also the Institution of Civil Engineers itself. 
Engineering was safe in the hands of the young men, and 
theirs was one of the “ livest ’’ institutions. 

Mr. H. V. Pointon responded, expressing gratification at 
the manner in which the innovations introduced by the 
Junior Institution had been taken up by other Institutions. 
Their wish was to cater fcr the young man in every branch 
of the profession. 

Proposing *‘ Modern Practice in Heat Engines,” Sir John 
Thornycroft paid a tribute to the valuable work done in this 
connection by the president, and Capt. Sankey, in responding, 
stated that a committee of mechanical and marine engi- 
neers and naval architects was abcut to carry out extensive 
tests on marine engines. The report of the Institution of 
Civil Engineers on engine and boiler trials, which had fallen 
flat because the prospective users had nct been taken into 
counsel, was being revised and extended to cover internal- 
combustion engines; six panels were at work drawing up the 
test sheets. 

Mr. W. J. Tennant proposed *‘ Our Guests,”’ recalling ex- 
periences of the early days of high-speed engines, and 
remarked that the Junior Institution was in favour with the 
leaders of the profession. Sir Fortescue Flannery responded, 
emphasising the object of the engineer—to accomplish some- 
thing for the sake of the work; if they loved their work and 
sought to excel, they would reap the joy of achievement. The 
spirit of co-operation and fraternity amongst engineers of all 
kinds ought to be developed. Lieut.-Col. Sankey also briefly 
responded. 

Lastly, Mr. C. O. Mourant (vice-chairman) proposed ‘‘ The 
Chairman,’’ and Capt. Sankey acknowledged the compliment. 

Musical items were admirably rendered by the London Glee 
Singers and Miss Joyce Flawn, who also acted as accompanist, 
and the function was very successful. 


Association of Teachers in Technical Institutions.—The 
annual conference of the Association will be held at Leicester 
from Saturday, May 19th, to Wednesday, May 23rd. The 
new president, Mr. W. R. Bower, will deliver an address, and 
Lord Eustace Percy, M.P., Parliamentary Secretary to the 
Board of Education, will give an address; the rules will be 
amended, and resolutions calling for the correlation of tech- 
nical education with other branches of educational work, and 
deploring the delay in the development of day continuation 
schools, will be considered. 


Institution of Civil Engineers.—In the ‘“‘ James Forrest ”’ 
lecture which he delivered on May 4th, Sir Richard Glaze- 
brook, K.C.B., F.R.S., dealt with ‘‘ The Interdependence of 
Abstract Science and Engineering,’’ which was also the sub- 
ject of the first lecture, delivered by Sir William Anderson 
30 years ago. Sir Richard reviewed the progress that had been 
made in the interval, referring especially to the development 
of facilities for scientific training, to the appreciation expressed 
by workers for such training, the work of the Universities, 
the formation and extension of the National Physical Labora- 
tory, the establishment of the Department of Scientific and 
Industrial Research, the functions of works research labora- 
tories, and the work of the Research Associations. Afterwards 
he dealt with a number of instances—selected out-of a mass 
of similar examples—of the practical results of research, in- 
cluding radio-telegraphy, which he outlined from the founda- 
tion laid by Clerk Maxwell to its present position, the deter- 
mination of the permissible current-loading of cables, the in- 
vestigation of alloys, the flow of liquids, the structure of 
metals, aeronautical problems, and the turbine. He concluded 
with the remark: ‘* Modern civilisation is based on abstract 
knowledge, and all experience goes to enforce the dictum of 
my. predecessor 30 years ago, that ‘the days are past when 
an engineer can acquit himself respectably by the aid of 
mother-wit alone, or of those constructive instincts ’ which in 
the past led our predecessors to such brilliant results.” 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected 
with the technical or the commercial side of the profession 
and industry, also electric tramway and railway officials, to 
keep readers of the ELecrricaL Review posted as to their 
movements. 


The Industrial Australian states that in March the Lord 
Mayor of Sydney recommended to the Finance Committee 
immediate consideration be given to the salaries of the 
general manager and deputy general manager of the electricity 
department. The Lord Mayor stated: ‘‘ Considering the mag- 
nitude of the service, and the satisfactory financial position, 
together with the great responsibility of the general manager 
and the deputy general manager, I recommend that the salary 
of the former be increased to £2,500 per annum, and the latter 
to £1,666 16s. 8d. per annum, such increases to date from 
January Ist, 1922, as recommended by the Electricity Supply 
Commitiee.’’ The matter was to be dealt with at a special 
meeting, at which consideration was to be given to the salaries 
received by the chief officers of the City Council. 

Mr. H. A. Pryor, who has been on the staff of Messrs. 
Siemens and their associated companies for the past 15 years, 


has been appointed manager of the Manchester branch of 
Siemens & English Electric Lamp Co., Ltd., which firm acts 
as selling agent for Messrs. Siemens Brothers & Co., Ltd. Mr. 
Wa. KirkHam, the late branch manager, on relinquishing his 
appointment with the company, was presented by his col- 
leagues with an illuminated testimonial and silver tea and 
coffee service. 

On the evening of May llth, at Barrow, the staff and 
employés of the Barrow Corporation Electricity Undertaking, 
numbering about 100, met under the chairmanship of Mr. 
J. F. Heslop, mains superintendent, to honour Mr. H. R. 
Burnett, the borough electrical engineer, on his completion 
of 25 years’ service with the Corporation. The chairman re- 
ferred to the development of the Corporation undertaking 
under the guidance of Mr. Burnett, who, during the whole of 
his service, had not had a dispute at the works. He had 
always been keenly interested in industrial matters and indus- 
trial development, and he. had done much to consolidate the 
good feeling and good fellowship that existed among the 
staff and employés. The speaker referred to Mr. Bur- 
nett’s work in connection with the scheme placed before 
the Electricity Commissioners for the whole of the neighbour- 
ing district, and he believed that in future years this work 
would bear abundant fruit. Mr. D. Brearley (works super- 
intendent), Mr. G. E. Smith (consumers’ engineer), Mr. J. 
Airey (chief clerk), and others also spoke. Mr. E. W. Arm- 
strong, the mains foreman and the oldest employé, then 
asked Mr. Burnett to accept a silver salver and a silver coffee 
jug. Mr. Burnett expressed his appreciation. He remarked 
that 25 years was a fairly large proportion of a man’s working 
life, and 25 years in a corporation's service perhaps seemed a 
little longer in some respects, because whilst there was greater 
security of tenure and greater regularity of employment, there 
was a liability to criticism without the opportunity of defence. 

Stafford Town Council has increased the salary of Mr. 
W. H. Rossins, chief electrical engineer, from £550 to £700 
per annum, with the present emoluments—£100 increase—as 
from April Ist last, and the remaining £50 on April Ist, 1924. 

Stoke Newington Borough Council General Purposes Com- 
mittee recommends that Mr. E. G. Mackenzie (technical 
assistant at the electric station) be granted an increase 
salary as from April Ist, 1922, of £50 a year, the increase 
not to be added to his basic salary and to carry no 
bonus, the apportionment of the said increase between basic 
salary and bonus to be decided when salaries are next under 
general review. 

At the annual dinner of the National Union of Manufac- 
turers, at the Hotel Cecil, on June 15th, Mr. Georce TERRELL, 
the president, will be presented with his portrait, painted ty 
Solomon J. Solomon, R.A. The portrait has been subscribed 
for by members and is being exhibited at the Royal Academy 
this year. 

We read in the Industrial Australian that Mr. A. Srmpson, 
H.M. Trade Commissioner at Sydney, received instructions 
to proceed to the United Kingdom on a short official visit. 
He was to leave Sydney on April 7th. 

The same contemporary also states that Mr. J. F. Suea, 
a member of the council of the Working Men’s College, was 
recently appointed chief electrical engineer of the Soutu 
Australian railways. Mr. Shea was originally an apprentice 
at Newport workshops, and gained the Railway Commis- 
sioners’ scholarship, which entitled him to attend the full-day 
diploma course in engineering at the Working Men's College. 
He olstained the diploma of associateship in 1914, and was 
subsequently appointed engineeer of ways and works in the 
Victorian Railways. 

Messrs. F. C. Lawrence, A.M.I.B.E., A.C.W.A., and 
F. A. R. Paton, B.A. {Cantab), have severed their connection 
with Metropolitan-Vickers Electrical Co., Ltd., and have 
entered into partnership as consulting cost accountants, with 
offices at 11, Victoria Buildings, Manchester. (Telephone : 
Central 732.) 


Obituary.—Sir W. Burtin.—The death occurred suddenly 
at Guernsey, on Sunday, of Sir William Butlin, a well-known 
ironmaster, author of numerous papers on technical and social 
subjects, a specialist in the production of castings for tube 
railways, and a director of Louis Cassier & Co. He was 72 
years of age. 

H. T. Witxinson.—We learn with great regret that Mr. 
H. T. Wilkinson, M.I.E.E., of Messrs. H. T. Wilkinson and 
Partners, and managing director of the Wardle Engineering 
Co., Ltd., died suddenly from heart failure near Port Said 
on his way home from a successful business tour in India. 
Mr. Wilkinson was at one time hon. secretary of the Engi- 
neers’ Club, Manchester, and was one of the founders and a 
poner of the General Committee of the Engineers’ Club, 

ndon. 


Wills.—The late Mr. Ricnarp Aaar, of Agar, Oross & Co., 
the well-known River Plate. merchants, left £186,448 gross 
and £182,928 net personalty. 

The late Mr. G. H. Evans, a director of Joseph Evans and 
Sons (Wolverhampton), Ltd., left £34,951 gross and £22,749 
net personalty. 

The late Mr. F. S. Tuomas, of the Saxonia Electrical Wire 
Greenwich, left £3,474 gross and £8,220 net per-. 
sonalty. 
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NEW COMPANIES REGISTERED. 


director) as fixed by the company. Secretary: J. P. Brown. Registered 
office : 3, Dock Street, Newport, Mon. 


Seaton and District Electric Light Co., Ltd. (189,819).— 
Registered May 7th. Capital, £10,000 in £1 shares. To carry on the business 
of suppliers of electricity in all its branches. The first directors are :—Brig.- 
Gen. G. B. Smith, C.B., ** The Cottage,’’ Seaton, Devon; C. Gane, 97, North 
Gate, Regent's Park, N.W.8; A. M. Dovey, “ Dalfall,’’ Beer, Devon; Major- 
Gen, H. B. H. Wright, C.B., C.M.G., ** Seaton Down House,’’ Seaton, Devon. 
Minimum cash subscription, £5,000. Qualification, £50. Registered office: 1, 
Violet Terrace, Fore Street, Seaton, Devon. 


Hambling Clapp & Co., Ltd. (189,835).—Private com- 
pany. Registered May 8th. Capital, £1,000 in £1 shares. To take over the 
business of manufacturers and factors of, and agents for wireless sets and 
apparatus and electrical appliances and accessories carried on by Hambling. 
Clapp & Co. at 110, Strand, W.C. The subscribers (each with one share) 
are :—B,. Clapp, ‘* Meadmoor,” Brighton Road, Purley, wireless engineer; 
F. A. Mayer, Stileman’s Works, Wickford, Essex, wireless engineer. B. Clapp 
signs as director. Qualification, 1 share. Registered office : 110, Strand, W.C. 


Marchand & Chabloz, Ltd. /189,788).—Private company. 
Registered May 5th. ‘Capital, £100 in £1 shares. To carry on the business 
of electrical engineers, manufacturers of, and dealers in electrical, magnetic, 
galvanic, wireless, and other apparatus, watch and clock makers, &c. The 
life directors are :—G. Marchand, 28, Gledhow Gardens, Kensington, S.W.; 
F. Chabloz, 141, Hornsey Road, Finsbury Park, N.4. Secretary: A. Corbat. 
Registered office 227a, City Road, E.C/1. 


Mackerron & Scott, Ltd. (12,680).—Private company. 
Registered in Edinburgh May 8th. Capital, £3,000 in £1 shares. To carry 
on the business of electrical, mechanical, consulting, and contracting engineers, 
manufacturers of, and dealers in electrical, mechanical, and scientific apparatus, 
machine equipment, &c. The subscribers (each with 1 share) are:—H. I. 
MacKerron, 496, Dumbarton Road, Glasgow, electrical engineer; R. Scott, 17, 
Melrose Gardens, Kelvinside, Glasgow, N., electrical engineer. The first 
directors are not named. Qualification, 100 shares. Secretary: W. K. C. 
Murdoch. Registered office : 98, West George Street, Glasgow. 


Saunders Patents, Ltd. (189,881).—Private company. 
Registered May 9th. Capital, £1,000 in £1 shares. To acquire from Ww. ¥ 
Saunders the benefit of a certain invention for improvements in wireless 
telephony. The permanent directors are :—W. T. Saunders, 23, Victor Road, 
Teddington, electrical engineer (managing director); F. C. A. Harrington, 
17, The Barons, St. Margarets, Twickenham, director; H. Grigg, no address 
given. Qualification, £50. 


Radio Slot Machines, Ltd. -(189,845).—Private company. 
Registered May 8th. Capital, £2,000 in £1 shares (1,200 preference and 
800 ordinary). To acquire and turn to account coin-operated time switches 
for use in connection with radio apparatus, and to adopt an agreement with 
Tower Carriers, Ltd., G. C. Barclay, H. T. R. Cripps, and R. C. Graseby. 
lhe first directors are :—G. E. Barclay, 13, Earl Street, Westminster, S.W.; 
R. C. Monro, “* Kelvedon,”’ Claygate, Surrey; G. J. Williams, 244, Lancaster 
Road, Kensington, W.; Amy K. Ferguson, “ Reendesert Lodge,” Bantry, 
Ireland (all directors of Tower Carriers, Ltd.); H. T. R. Cripps, ‘* Gray- 
dene,” Bray, Berks.; R. C. Graseby, 45, Horseferry Road, S.W.1; J. D. 
Monro, 21, Brechin Place, S.W.7. Qualification, 1 share. Remuneration as 
fixed by the company. Registered office : 13, Earl Street, Westminster, S.W.1. 


E. Shipton & Co., Ltd. (189,862).—Private company. 
Registered May 9th. Capital, £1,000 in £1 shares. To adopt an agreement 
with E. Shipton, trading as E. Shipton & Co. and to carry on the business 
of telephone, wireless, electrical, mechanical, and general engineers, &c. The 
first directors are:—E. Shioton, 55, Princess Mav Road, Stoke Newington, 
N.16 (permanent); E. J. Baker, 4, Oxford Road, Snakes Lane, Woodford. 
Qualification, £5. Secretary: H. C. Mundy. Registered office : 14, King 
Street, Covent Garden, W.C. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES, 


Scarborough Electri¢ Supply Co., Ltd.—Trust deed dated 
April 25th, 1923, to secure £80, first mortgage debenture stock, consti- 
tuting a specific charge on the company’s land and generating station at 
Seamer Road, Scarborough, and a floating security on the company’s 
undertaking and property, present and future, including uncalled capital. 
Trustees : Trust Union, Ltd. 


St. Helens Motor and Electrical Engineering Co., Ltd.— 
Debenture dated April 30th, 1923, to secure £50, charged on the company's 
undertaking and property, present and future, including uncalled capital. 
hiolder ; H. Devany, 75, College Street, St. Helens. 


Luminor Signs (British), Ltd.—Particulars filed on May 
4th, 1923, of £1,500 debentures, third series, authorised December 5th, 1922, 
charged on the company’s property, present and future, including uncalled 
capital, the amount of the present issue being £100. 

Magnetic Transmission Co., Ltd.—Particulars filed of 
£10,000 debentures authorised October 18th, 1922, and covered by trust deed 
dated April 27th, 1923, charged on the company’s undertaking and property, 
present and future, including uncalled capital, the amount of the present 
issue being £5,050. Trustees: Sir Edward Smith, - 1, Whitehall 
Place, S.W., and M. R. Margesson, 2, Great Cumberland Place, W.1. 


Cutting Bros., Ltd.—Issue on September 21st, 1920, of 
£8,000 debentures, part of a series already registered. (Notice filed May 5th, 
1923.) 

City of Carlisle Electric Tramways Co., Ltd, (62,601).— 
Retura dated February 14th. 1923. Capital, £60,000 in £1 shares. All shares 
taken up; £60,000 paid. Mortgages and charges, £45,400 


Gent & Co., Ltd. (78,797).—Return dated April 2nd, 1923. 
Capital, 250,000 in 20,000 preference and 30,000 ordinary shares of #1 
each. 4,427 preference and 20.876 ordinary shares taken up. £6,887 paid on 
957 preference and 5,930 ordinary shares; £18,416 considered as paid on 
3,470 preference and 14,946 ordinary shares, Mortgages and charges, £16,500. 


Para Electric Railways and Lighting Ce., Ltd, (85,368). 
--Return dated April 9th, 1923. Capital, £780, in 390,000 preference and 
390,000 ordinary shares of £1 each. 325,000 preference and 000 ordinary 
shares taken up: £25,040 paid; £689,960 considered as paid. Mortgages and 
charges, £599,368. 


W. T. Henley's Telegraph Works Co., Ltd. 423,795) — 
Return dated March 16th, 1.23. Capital, £1,000,000 in 40; preference 
shares of £5 each and 800,000 ordinary shares of £1 each. 40,000 prefcrence 
and 650,000 ordinary shares taken up; £5 per share called up on 39,880 
preference and £1 per share on_ 413,080 ordinary shares ; £612,480 paid; 
£237,520 considered as paid on 120 preference and 236,920 ordinary shares. 
Mortgages and charges, £150,000. 

J. H. McBean, Ltd.—H. Appleyard, of Dewsbury, was 
appointed receiver on April 30th, 1923, under powers contained in charge 
dated February 17th, 1922. 


CITY NOTES. 


In their report for the year ended 

Lancashire March, 1923, the directors state that the 
Electric Light trading profit of the Parliamentary Co. 
and Power Co., (the Lancashire Electric Power Co.) for 
Ltd. 1922 amounted to £145,632, plus £5,416 
brought forward. There has been put to 

reserve fund £52,000; to income tax reserve, £7,282; and 
carried forward £5,107; leaving a balance of £86,659 which 
has been paid to this company in respect of interest and divi- 
dend, less income tax. ‘lhe total amount at the credit of the 
reserve fund of the power company now amounts to £200,000. 
The balance of the Lancashire Electric Light & Power Co., 
Ltd., for the year, after crediting interest and dividend 
received from the Power Co., and payiug the interest on de- 
bentures, and other expenses, is £52,483, plus £8,458 brought 
forward, making £60,941. Out of this a dividend of 6 per 
cent per annum (income tax free) on the cumulative con- 
vertible first preference shares absorbs £28,638; a dividend 
of 74 per cent. per annum (less income tax) on the 7 per 
cent. cumulative participating preference shares requires 
£7,734; a dividend of 7} per cent. per annum (less income 
tax) on the ordinary shares requires £8,572; there is put to 
reserve £10,000, and £5,997 is to be carried forward. In order 
to meet the capital demands of the power company for 
further extensions, a resolution of this conrpany was passed 
in January last increasing the capital to £1,100,000. The 
directors having received an offer to purchase 225,000 shares, 
namely, 75,000 of each class of share, upon advantageous 
terms, have accepted the offer. 75,000 first preference and 
75,000 ordinary shares have been allotted and are included 
in the balance sheet, and the remaining 75,000 7 per cent. 
preference shares have been allotted since the close of the 
financial year. In spite of the fact that the textile, engineer- 
ing, and coal trades upon which the power company mainly 
depends for its load have been passing through a severe 
period of depression, there has been a large expansion in 
output. The efficiency of the generating station has -been 
fully maintained and in a return recently issued by the 
Electricity Commissioners for the year ended March 3lst, 
1922, the Power Co. ranks third in Great Britain as 
regards low coal consumption and high thermal efficiency. 
The Power Co. has arranged a contract for a further supply 
to the Rochdale Corporation and a bulk supply is now beimg 
given to the Radcliffe Urban District Council. The Power 
Co. is also extending its mains to Chorley, where a supply 
will be available in August next. In order to meet these and 
other demands a contract has been made for a supply of elec- 
tricity from the Manchester Corporation’s power station at 
Barton, which will shortly come into operation. The results 
of the Parliamentary Co.’s business have been as follows :— 


1921. 1922. 
kWh generated or purchased 62,971,066 90,434,835 
Max. load in horse power ... own Lie 38,100 45,850 
H.p. connected oot 54,700 63,000 
Receipts os on £294,877 £302,181 
Expenditure... ons £200,549 £156,549 
Profit on trading x. bn £94,328 £145,632 


Meeting held yesterday, Thursday. 


The report for 1922 shows thiut the sur- 
Cawnpore plus on working is £21,648. After deduct- 
Electric Supply ing debenture interest, &c., £16,104 is 
Corporation, Ltd. carried to profit and loss accouat. From 
January Ist to April 30th, 1923, the esti- 
mated revenue from the sale of electricity was £26,000, against 
£18,650 for the corresponding period of 1922, an increase of 
£7,350. As the year’s expenses included interest on very con- 
siderable capital expenditure, the benefits of which are only 
now appearing in the increased earnings for 1923, £2,348 has 
been transferred from general reserve to profit and loss, bring- 
ing it to £21,731 (including £3,279 brought forward). After 
paying the preference dividend, and a total of 10 per cent. 
for the year on the ordinary shares, £667 remains to carry 
forward (subject to taxation). 


The directors’ report for 1922, which was 

Northern General submitted to the meeting on Wednesday, 
Transport stated that the traffic receipts (less work- 
Co., Ltd. ing expenses), dividends, and _ other 
revenues amounted to £30,166. After de- 

ducting administration expenses, £6,141 for loan and deben- 
ture interest, and making a provision of £15,224 for renewals, 
there remained a balance of £3,081. To this was added 
£17,569 brought forward, making an available total of £20,600, 
which it was proposed to allocate as follows: debenture re- 
demption sinking fund, £1,753; dividend of 6 per cent. on the 


R 
: Newport Electrical Co., Ltd, (189,843).—Private com- 
; pany. Registered May 8th. Capital, £2,000 in £1 shares. To take over 
? the. business of an electrical and consulting engineer and contractor carried 
on by H. Winslow at 3, Dock Street, Newport, Mon., as “* H. Winslow and 
The first directors are:—H. W. Winslow, 85, Marlborough Road, 
on: b Newport, Mon.; R. Bunt, 1, Cardiff Road, Newport, Mon.; J. P. Brown, 2, 
Duncombe Place, York. Qualification, £50. Remuneration (except _ managing 
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reference shares (including 3 per cent. already paid), £6,522; 
lividend of 5 per cent. on ordinary shares, £11,356; 
earried forward, £970. 

The working results compare unfavourably with those of 
the previous year. The rolling stock is now in first-class order, 
having been thoroughly overhauled at great expense. During 
the year debenture stock to the amount of £2,050 was pur- 
chased and cancelled, making # total of £18,550. Investments 
stand in the books at £403,516. 

The directors’ report for 1922 states that 
Potteries Electric the total revenue was £256,197, a decrease 
Traction of £44,635; and the working expenses 
Co., Ltd. £207,547, a decrease of £25,756. After the 
deduction of all expenses cuargesble to 
revenue, including £11,025 for debenture interest, and a pro- 
vision of £5,000 for renewals (as compared with £10,000), 
there remains £10,753, as compared with £27,841 in the pre- 
vious year. To this is added £6,873 brought forward, making 
£17,626, which it is proposed to apply as follows: dividend 
on preference shares at the rate of 5 per cent. per annum, 
£12,250; £5,376 to be carried forward. The reserve at 
December 3lst, 1922, stood at £113,138, and the renewals fund 
at £49,081. The report refers to the depressed state of trade 
in the district and to the increasing competition of motor 
vehicles. The capital expenditure during the year amounted 
to £19,931, chiefly in respect of additional _omnibuses and 
land for a new garage. Meeting to-day (Friday). 
Mr. Vincent W. Yorke (chairman) said 
Vera Cruz at the annual meeting on May 9th that 
Electric Light, the company’s business had been affected 
Power and by the shipping slump and by political 
Traction, Ltd. conditions. There had been an improve- 
ment in. the lighting and power business, 
but the tramways had suffered severely, and the decrease of 
£2),000 in the gross profits was. wholly attributable to this 
section of the business. Their interest in the sea-bathing 
resort near Vera Cruz had also caused a loss, and a small 
amount of £3,000 was lost by the failure of a local bank. 
While it would be unwise to speak hopefully of future pros- 
pects, there were certain indications which led the speaker to 
believe that a general improvement in conditions at Vera 
Cruz. might not be far distant. The recognition of the 
Mexican Government by foreign Powers was imminent and 
would give greater confidence to those who did business with 
aca In their report for 1922 the dir®ctors re- 

Johnson and port that the profit on trading account, &c., 

Phillips, Ltd. after making provision for bad and doubt- 

ful debts, and after charging to revenue 

upwards of £9,000 for maintenance of buildings, plant, &c., 
amounted to £82,977 plus £15,138 brought forward and 
£4,779 profit on realisation of investments, making £102,895. 
Out of this, remuneration of directors, and auditors’ and trus- 
tees’ fees require £1,662; interest on 8 per cent. debenture 
stock, £28,000; reserve re 8 per cent. debenture sinking fund, 
£15,226; income tax and corporation profits tax (estimated), 
£5,828; depreciation on machinery and plant, &c., £12,189; 
leaving available a balance of £39,989. A dividend at the 
rate of 5 per cent. per annum on the 437,500 ordinary shares, 
less incomé tax, requires £21,875, leaving to be carried for- 
ward £18,114. Mr. Charles Stewart has been appointed an 
additional member of the board. The directors express their 
deep regret at the loss of a valued colleague by the death of 
Mr. G. E. Davis. Annual meeting held yesterday, Thursday. 
The report of the directors for the year 

Siemens ended December 31st, 1922, states that the 
Brothers and depression referred to in the last report 
Co., Ltd. continued to affect the company’s business 
during 1922, and was accentuated by the 

engineers’ lockout with its resulting disorganisation. _——- 
the value of the orders secured showed an improvement on the 
previous year, the output from the shops was considerably 
reduced owing to the diminution of the orders in hand on 
January 1st, 1922, as compared with those on January Ist, 
1921. Every exertion was made to fill the shops, but orders 
were scarce, especially in submarine telegraph cables and auto- 
matic telephone exchanges, and these had only been secured 
at greatly reduced prices. This, together with the smaller turn- 
over and decrease in value of stocks, was responsible for the 
diminished profit. Foreseeing dull trade, the directors acted 
drastically, and establishment charges were reduced wherever 
possible. The proposals pending for additional submarine 
telegraph cables to be laid in the Atlantic and Pacific Oceans 
obliged the directors to recognise the necessity for providing 
a new cable ship to replace the old S.S. Faraday (which was 
liunched in 1874), so as to put the company in a position to 
share in the anticipated revival in this class of business, and 
a new ship was ordered in August from Palmer's Shipbuild- 
ing and Iron Co., Ltd. She was completed and delivered on 
April 13th this year, is rather larger and much speedier than 
the old Faraday, and possesses all the improvements in design 
and equipment which the technical staff have advised neces- 
sary for efficiency in carrying out future contracts. The busi- 
ness in lead cables is improving; the shops have been occupied 
to full.capacity; movement is observable in lighting, traction 
and telephone schemes, in which these cables will be required ; 
and, in order to be ready for the increased demand, it has been 


decided to incur an expenditure of about £200,000 in the erec- 
tion of additions to the lead cable shops and their equipment 
with machinery. In order to eflect economy in working and 
improved results, the company’s business in metallic filament 
incandescent lamps has been amalgamated with that ot the 
English Electric Co., Ltd., under the name of © Siemens and 
English Electric Lamp Co., Ltd."’ 

_ Definite assessments are still awaited for the company’s 
liability to Excess Profits Duty for the years 1918, 1919, and 
1920. Meanwhile a further sum of £100,000 has been paid in 
respect of this, making a total payment on account of 
£200,000. The profit for the year per profit and loss account 
was £14,041, plus £334,112 brought forward. Deducting the 
half-year’s dividend for six months ended June 30th, 1922, on 
£300,000 10 per cent. cumulative preference shares, £15,000; 
payments on account of Excess Protits Duty, £100,000; interest 
on and redemption of 44 per cent. debenture stock, £67,439: 
income tax liability for 1922, £38,405; leaves the balance of 
profit at £127,310, which it is proposed to carry forward in 
view of the unsettled liability for Excess Protits Duty. Meet- 
ing: Tuesday, May 22nd. 


The report for the year ended December, 
Callender’s 1922, which was submitted at the annual 
Cable and meeting, held yesterday, showed that the 
Construction balance at credit of profit and loss account 
Co., Ltd. was £251,788. Interest on debenture 
iy stock absorbs £13,500; 64 per cent. 
preference dividend, £26,000; 74 per cent. preference dividend, 
,000; appropriation for depreciation of buildings, plant 
and machinery, £30,000; appropriation for depreciation of 
office furniture, £500. These deductions leave £151,788 plus 
£150,113 brought forward, making £301,901. The dividend 
on the ordinary shares, 15 per cent. (less tax) is £75,000, and 
there is to be carried forward £226,901. The directors con- 
sider that the results obtained are satisfactory, especially in 
view of the serlous competition and the general depression 
which prevailed in most branches of industry during the year. 
e company was, however, fortunate in obtaining contracts 
for home and abroad which ensured a fairly steady flow af 
work to the factory. The improved appliances and plant 
recently installed there enabled these orders to be dealt with 
economically, and materially assisted in producing the results 
shown in the balance sheet. The use of super-tension 
cables is increasing, although the volume of such business 
anticipated from the general reorganisation of electricity supply 
under the Commissioners has not yet produced the large 
orders which were expected. There is, however, every reason 
to believe that. some of these developments, which will result 
in large quantities of cables being required, will be placed in 
hand in the near future. The electrification of British rail- 
ways is also rapidly nearing practical fulfilment. The adverse 
rates of exchange and other well-known difficulties on the 
Continent rendered it impossible to carry on business in the 
countries in which the company had previously done a con- 
siderable trade, and these difficulties will continue. On the 
other hand the business with the Colonies and elsewhere over- 
seas was considerable. Business in rubber wires, in which 
the Anchor Co. specialises, was much restricted during the 
year largely due to the decrease of building operations. There 
are already indications of an improvement, and every effort 
is being made to enlarge this trade at home and abroad. 


The report of the directors for the yea 

Great Northern 1922 says that, thanks to measures tehen 

Telegraph Co., by the Russian Government in the ¢lear- 

Ltd., of ing of minefields, it has been possible to 
Denmark. repair the Petrograd-Libau cable after an 
i interruption of eight years’ duration; the 
restoration of the company's cables broken during the war is 
now complete. The cable-laying steamer Edouard Suenson 
was put into commission in October. She supplants the 
H.C. Oersted, and was built in the naval dockyards at 
Copenhagen ; the two steamers were working for about 220 
days during the year, and the Store Nordiske and the Pacific 
were in commission for 261 days and 160 days respectively. 
The old Store Nordiske has now been replaced by another 
steamer bearing the same name. 

During the year the company fully resumed its former 
activities in Russia, both with regard to the carrying of 
Russian terminal traffic and traffic across Russia between 
Europe and the Far East. The company’s office in Petrograd 
was re-opened in January, 1922, and in March of that year it 
became Possible to recommence the through service to the Far 
East, via Irkutsk, Blagowestchensk, Harbin, and Peking by 
means of a wire placed at the company’s exclusive disposal by 
the Russian and Chinese Governments. After the restoration 
of the Kiachta line in September as a result of protracted 
negotiations between the Chinese and Mongolian Govern- 
ments the company was in possession of two reliable routes 
between Irkutsk and Peking, and a considerable improvement 
in working was effected by the establishment of a repeater 
station at Omsk. In November last a new office was opened 
at Moscow. This is connected by a direct* wire with the 
Petrograd office, establishing a quick and reliable service 
between the Russian capital and Western Europe, America, 
&c. Another wire between Moscow and Irkutsk, provided 
by the Russian Administration, affords another route between 
Petrograd and Irkutsk. During the present year communica- 
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tion has been established between Irkutsk and Vladivostock, 
and thus in the comparatively short time of one year the 
Russian Government and the company have fully carried out 
the programme outlined in the concession. ‘Lhe lines are 
maintained by the Kussian Government, and its relations with 
the company have been most satistactory in all respects. ‘Lhe 
traffic exchange is as yet small when judged by pre-war 
standards, being aflected in some degree by the Anglo-Kussian 
Government cable, but a decided increase is noticeable, and 
with the improved conditions now obtaining in Russia it is 
hoped that the traffic will develop and become once more a 
source of revenue to the company. Negotiations with the 
United Kingdom and Sweden have continued but not con- 
cluded, and ‘negotiations with China for a prolongation of the 
agreements between the Government on one hand and this 
company and the Eastern Extension, &c., Co., on the 
other, have been postponed for the time being, owing to the 
political situation. During the year radio telegraphy has de- 
prived the cable companies of a certain amount of revenue. 
‘his is attributed chiefly to the diversion of Government busi- 
ness to State-owned radio stations. 

The threatened failure of the Danish Landmands Bank con- 
cerned the company, although it had no direct relations with 
the bank. Accordingly the company could not refuse to par- 
ticipate in the reconstruction of the bank by contributing 
5,000,000 kr. (about £278,000) for which preference shares have 
been received. The negotiable value of these shares is not 
ascertainable and so no value has been shown against them in 
the list of investments of the reserve fund. 

The financial results of the year show a considerable de- 
crease. The traffic receipts are down by £194,000 as a result 
of the continued decrease in traflic; there is a net decrease of 
£188,000 in revenue. Excluding rates and taxes, the expendi- 
ture fell by £61,200. Owing to the fall im the assessable 
income of the company—about half a million sterling—the 
taxes paid by the company amounted to only £53,600 or 
£257,800 less than in 1921; the income tax in Denmark and 
other countries has also been reduced. The taxes are not to 
be treated as ordinary working expenses, but will be defrayed 
out of the reserve for taxes, leaving a balance of £168,600 to 
be carried forward. 

Notwithstanding the decrease in revenue the board proposes 
to pay a dividend and bonus of 22 per cent., to allot to the 
reserve and renewal fund the minimum amount according to 
the scale fixed by the Articles of Association, viz., £33,333, 
and to carry forward a balance of £309,760, or practically the 
same amount as was brought forward from the previous year. 

Upon the assets side of the balance sheet credits at banks 
and cash in hand are shown at -£1,278,000, as against 
£1,950,000 in the previous year. This decrease is accounted 
for by the purchase of bonds for the reserve and renewal 
fund, and also by payments made in connection with the new 
cable steamers. 

The remainder of the dividend and bonus (73 per cent. and 
94 per cent., 5 per cent. having been paid) will be payable ut 
the offices of the company’s bankers on and after June Ist. 
The meeting is to be held at Copenhagen on May 3l1st. 


The Société Franco-Suisse pour VIndus- 

Swiss irie Electrique, of Geneva, which has a 

Companies. share capital of 25,000,000 fr., is unable to 

make any distribution for 1922, as was 

also the case in the two preceding years; nevertheless, it was 

possible last year to reduce the deficit of 872,000 fr. for 1921 
to 111,000 fr. 

The Motor Applied Electricity Co., of Baden, Switzerland, 
after writing down securities, concessions, and doubtful debts, 
by 1,626,000 fr. in 1922, as against 776,000 fr. in the previous 
year, proposes to carry forward the balance of 61,000 fr., as 
compared with 42,000 fr. carried forward in 1921. 


The Société Francaise des Electrodes, of 

French Lyons, reports gross prefits amounting to 
Companies. 860,000 fr. for 1922, as compared with 
404,000 fr. in the preceding year. After 

having written off 545,000 fr., the balance permits of the dis- 
tribution of a rate of 30 fr. per share, as against 25 fr. in 1921. 

The Société Francaise Radio-Electrique, after having made 
provision for depreciation, records net profits of 3,455,000 fr. 
for 1922, as compared with 1,199,000 fr. in the preceding year. 
It is proposed to pay a dividend at the rate of 25 fr. per share 
on share capital of 12,000,000 fr., as against the same rate on 
7,000,000 fr. in 1921. 

The Compagnie Radio-France. reporting on its first financial 
period comprising the 18 months ended with last December, 
states that the installations had been carried out according to 
the programme fixed at the constituent meeting in June, 1921. 
They comprised the transmitting station at Sainte-Assize, the 
Villecresnes receiving station, and the central office in Paris, 
where all operations are concentrated. The convention with 
the French State of October 29th, 1920, had recently been 
finally completed by the agreement of December, 1922. which 
settled the relatiorts between the company and the French 
Telegraph Administration. The accounts showed an insignifi- 
cant deficit of 5,482 fr., which was all the more satisfactory as 
the financial yeor was one of construction and organisation, 
and only comprised five months during which receints were 
earned. At the recent meeting the Chairman (M. Jules 
Cambon) made much of the fact that France was now no 


longer dependent upon foreign cables for telegraphic com- 
munication. 

‘The ordinary meeting of the Electrification Industrielle ap- 
proved the accounts for the working year 1922, showing a protit 
balance of 412,000 fr.; deducting the loss of the foregoing 
year, a net protit of 238,568 fr. resulted. The dividend was 
tixed at 10 per cent. per share. 

Energie Llectrique du Sud-OQuest.—The accounts of this com- 
pany for the year 1922 showed net profits of 3,883,326 fr., 
which with the carry-over from 1921 made a total of 3,919,700 
fr. The dividend was fixed at 40 fr. gross per priority share 
and 382.50 fr. per ordinary share. Weather circumstances 
having become more normal, the hydraulic stations of Tuiliére 
and Mauzac had been able to work throughout the year; the 
use of the steam generating stations had consequently been 
restricted, and their output had been much less than in 1921. 
The drop in the price of coal had likewise helped to lessen 
the steam charges. The supply of current to customers had 
advanced considerably during the year. The length of the 
50,000-volt network now totalled 407 km.; that cf 13,000-volt 
lines, 797 kmn.; and those of low-pressure secondary distribu- 
tion networks, 354 km. To meet future demands and guard 
against eventualities, a third 10,000-kW turbo-alternator had 
been ordered for the du Floriac station, which was expected 
to be placed in use this summer. 

The Hanover Electric Motor Co. has de- 
German clared a dividend at the rate of 30 per cent 
Companies. for 1922. 
The Electrical Undertakings Co., of 
Berlin, has increased the rate of dividend from 20 per cent. in 
1921 to 100 per cent. last year. ; 

The Lloyd Dynamo Co., of Bremen, earned net profits of 
13,207,000 marks in 1922, comparing with 752,000 marks in 
1921. The rate of dividend was increased from 10 per cent. in 
1921 to 50 per cent. Jast year. 

The German Cable Works Co., of Berlin-Lichtenberg, records 
net profits of 143 millions of marks for 1922, and a dividend 
at the rate of 100 per cent. on share capital of 80 millions. In 
1921 the net profits were 6.19 millions and the dividend 20 per 
cent. on a capital of 20 millions of marks. 

The directors of the Voigt & Haeffner Co., of Frankfort-on- 
Main, recommend a dividend at the rate of 150 per cent. for 
1922, as compared with 20 per cent. in the previous year. It 
is proposed to increase the ordinary share capital, which now 
amounts to 80,000,000 marks, by the issue of further shares 
for 110,000,000 marks. 

The High Frequency Machine Co., of Berlin, proposes to 
pay a dividend at the rate of 75 per cent. out of net profits of 
8,000,000 marks in 1922, as compared with 30 per cent. and 
1,500,000 marks respectively in the previous year. The report 
states that the Tuckerton radio station has been handed over 
to the Compagnie Universelle de Télégraphie et de Téléphonie 
Sans Fil or its nominees. 

The Saxony Works, Light € Power Co., of Niedersedlitz, re- 
ports gross profits of 275.70 millions of marks for 1922, as com- 
pared with 40.11 millions in the previous year. After having 
defrayed the usual charges and made provision for deprecia- 
tion, the net profits permit of the payment of a dividend at 
the rate of 50 per cent., this contrasting with 20 per cent. in 
1921. As a result of the general situation, the report states 
that the stock of orders and degree of activity of the works 
have decreased in the new financial year. 

The Wireless Oversea Communication Co., of Berlin, reports 
that the traffic both from the Nauen and the Filvese stations 
further favourably developed in 1922, particularly with the 
United States. The antenna installation at Nauen was being 
reconstructed, the transmitting capacity was being increased, 
and the number of lines simultaneously in operation was being 
augmented. After having made provision for depreciation and 
renewals, the accounts exhibit net profits of 21.8 millions of 
marks, as against:3.4 millions in 1921, and the dividend is at 
the rate of 50 per cent. 


_The Societa Generale Italiana di Elettri- 
Italian cita (Milan).—The report detailed the. pro- 
Companies. gress of the new works in hand. In the 
course of the year, besides increasing the 
power of the steam station, advance had been made with the 
operations at the Ovesca fall. Constructicn had been pushed 
forward, or partly completed with other plants for the account 
of companies in which the Edison Co. is particularly interested 
The balance for 1922 closed with a profit of 17,288,837 lire, 
from which dividends of 32 lire and 16 lire respectively on 
each of the old and new shares were declared. The capital of 
the company is 180,000,000 lire. 

Societa Lombarda Distribuzione di Energia Electrica (Milan) 
(capital 52,000,000 lire).—According to the report, in the past 
year the small staticn at Turbigo Inferiore, the first example 
in Italy of a station controlled from a distance had been 
started. A connection had also been mede between the 
Pontetresa-Varano 40,000-volt line and the Canton of Ticino, 
while progress had occurred with the werks in hand on the 
Upper Brembo river. The profit evailable for dividend from 
the year’s working was 5,841,861 lire, from which was distri- 
buted 57.50 lire to the old shares and 17.25 lire per share of the 
second sronn 4 

The Elettricita Alta Italia (Turin) distributed 20 lire per 
share dividend on its capital of 48,000,000 lire from net profits 
earned of 4,345,000 lire in the past year. A dividend of 10 lire 
per share was paid on the result of the past year's working of 
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the Societa Idro-elettrica Piemonte (Turin). Reversing its loss 
on the working of the foregoing working year by earning a 
profit of 1,341,606 lire in 1942, the Societa Elettrica ed Elettro- 
chimica: del Caffaro (Milan) distributed a dividend of 25 lire 
per 45U-lire share. Recording an available balance of 1,828,853 
lire on the year, the Societa Anonima Gheaccio, de Forza e 
Luce (of Lodi) declared a dividend of 20 lire per share. A 
dividend of 5 per cent. on its capital of 10,500,000 lire was 
sanctioned by the board cf the Societa Elettrica Inter- 
provinciale (of Verona), as the outcome of net profits of 570,000 
lire. The Industria Elettrica Scledense (of Schio) distributed 
a dividend of 6 per cent. for the past year. 

Societa Adriatico di Elettricita.—The report presented at the 
recent meeting detailed the progress of the arrangements for 
new plants. ‘The Casteletto station had started with a con- 
stant power cf 6,000 kW; in June two groups of 16,000 kW 
would be under way at the Fadalto station, and by the 
beginning of next year the Nove station would receive its 
complement with another group of 16,000 kW. The available 
balance was 11,087,468 lire, from which a dividend of 10 lire 
per share was sanctioned. 


Ever-Ready Co. (Great Britain), Ltd.—The report for the 
year ended March, 1923, states that the amount available for 
appropriation after writing off depreciation, the balance of 
the preliminary expenses, and reserving for bad and doubtful 
debts, is £53,837. The interim dividends absorbed £13,427. 
A final dividend of 6} per cent. on the preference shares, 
making the maximum of 10 per cent. for the year, requires 
£8,752; and a final 64 per cent. on the ordinary shares, 
making 10 per cent. for the year, requires £16,185, leaving to 
be carried forward £15,472. During the year the company 
purchased for cash the whole of the share capital of a com- 
peting concern, and a half interest in a company carrying on 
an allied business. These two undertakings have made satis- 
factory initial progress. 


Anchor Cable Co., Ltd.—According to the financial papers 
there was a profit for the vear ended December 3lst, ly2z, of 
£7,081. Debentyre interest absorbed £2,250, leaving £4,831 
plus £104,132 brought forward, making £108,963. The direc- 
tors recommend a dividend of 20 per cent., whereof 10 per 
cent., less tax, was paid in November, 1922, carrying forward 
£95,963. 


Submarine Cables Trust.—The revenue for the year ended 
April, 1928, was £36,013, and the expenses £1,851, leaving 
£34,182, plus £50 brought forward. After providing £6,948 
to meet payment of coupons, £27,229 has been transferred to 
redemption fund, leaving £55 to carry forward. 


Rangoon Electric Tramway & Supply Co., Ltd.—The 
directors’ recommend a dividend of Rs.1 per share, free of tax, 
to shareholders domiciled in India or Burma, on ordinary 
shares, making Rs. 14 for the year; £32,500 to reserve for 
renewals; £1,322 for depreciation on sundry assets; £5,165 for 
Indian income tax; £4,000 for corporation tax; £3,765 for 
employés’ provident fund and bonus; £22,589 for repairs, re- 
newals, &c.; £3,061 for stamp duty on increased capital; 
= to dividend equalisation fund; £18,228 carried for- 
ward. 


Prospectus.—The South Wales Power Co., Ltd.—The sub- 
scription list was closed within a few hcurs of the publica- 
tion of the prospectus offering an issue of £600,000 six 
per cent. first mortgage debenture stock at 98 per 
cent. All moneys received by the Parlizmentary Co. out 
of the proceeds of the present issue will be used to complete 
the extension of the generating station of the Parliamentary 
Co., and the installation of two new 20,000-h.p. turbo-alter- 
nators, with the necessary boilers and ancillary plant, and to 
extend the distribution system. The first of the above 
machines has already been delivered and is in course of erec- 
tion, and is expected to commence working by the end of 
June, 1925. 


Hurst Nelson & Co., Ltd.—Interim dividend of 1s. per 
ordinary share, free of tax. 


STOCKS AND SHARES. 


TuesDay EVENING. 
Tue course of Stock Exchange markets has not been running 
very smoothly. Prices have had such a long and protracted 
rise that it stcod to reason there must be a halt called sooner 
or later. The immediate reason for the pause imposed upon 
previous buoyancy is, nominally, the fresh developments and 
chaos in foreign politics, added to a hint that the banks at 
home contemplate placing scmething of a check upon the 
speculation in commercial and industrial shares which has 
been going on for some time past. Probably the real reason 
is that people cannot continue to buy stock indefinitely, and it 
may be that the faint, thcugh steady, revival in trade. con- 


ditions is responsible for the lull in the stream of capital 
directed to Stock Exchange markets. No doubt all these ex- 
planations play their part in bringing about a present hiatus 
that has the effect of reducing to some extent the strength of 
prices and of leading to a more cautious outlook on the part of 
the investor. 

So far as the electrical markets are concerned, the tendency 
which is so very apparent in most sections of the Stock Ex- 
change has had little effect, for prices are well maintained in 
most groups. There has been, however, a setback in Home 
Railway stocks, and in this decline the Undergrounds 
sympathised. Metropolitans, after touching 73, gave way to 
71 Districts fell from 564 to 544. Undergrounds at 97} are 
a little below the company's best, and the company's £10 
shares drooped to 3. At the same time, the reaction in War 
Stcck and in some of the other gilt-edged issues caused a slight 
weakening amongst the prior-charge securities of the electrical 
and other railway companies, though these are held so firmly 
that the movement is little more than sympathetic, and any 
effort to buy lines of stock is met with the usual statement 
that there is no substantial quantity to be obtained. 

Electricity supply shares hold all their previous strength. 
County of London Electric new ordinary, in which there has 
been a fair amount of speculation, have given way a shade to 
14s. 9d. premium, comparing with 16s. 3d. as the top price 
recently attained. The old shares are a little easier at 38s. 9d. 
Holders will be well advised, however, to pay no heed to such 
minor fluctuations. Indeed, if the decline goes further, to the 
extent, say, of a shilling or so, it may be well to add to the 
holdings that in most cases were acquired at prices materially 
lower than the present levels. 

In the other cases, where £10 and £5 shares are being 
divided into the more popular denomination of £1, the effect 
is seen in the greater elasticity imparted to the market for the 
shares. No increase in speculation has occurred, and pro- 
prietors of the shares have the advantage of seeing their 
securities much more readily negotiable than they were in the 
past. Bournemouth and Poole ordinary have risen to 31s. 3d. 
middle, equivalent to 15§ for the old £10 shares. The pro- 
spectus appeared on Monday night of £600,000 South Wales 
Electrical 6 per cent. debenture stock offered at 98, and the 
subscription-lists closed within two or three hours. Several 
new issues are known to be in course of preparation, and 
before the present month is out it is likely that there will be 
an interesting offer of stock from one of the electricity com- 
panies which operates outside the City. 

Charing Cross shares have risen 7s. 6d. Chelsea at 35s. are 
in their £1 guise equal to 83, and so are 5s. up. Bromley 
(Kent) advanced to 25s. 6d. 

Midland Counties Electric 6 per cent. preference are still 
offered at 3d. premium, and might possibly be obtainable at 
their par price of 5s. paid, at which the return would be, of 
course, 6 per cent. on the money. North Metropolitan Electric 
6 per cent. preference shares at 22s. 3d. give £5 8s. per cent. 
Scottish Power 8 per cent. preference can be bought at 25s. 3d., 
affording six guineas per cent. yield. There is a small parcel 
of British Electric Transformer 7 per cent. preference on offer 
at 19s. 6d., the return being £7 3s. 6d. per cent. on the money, 
with dividends in March and September. It is scarcely neces- 
sary to add the usual truism that in considering questions cf 
yield, the lower the return the less, in most cases, is the 
clement of speculation, 

Telegraphs and Telephones are steady, with rises in the two 
Anglo-American stocks and Globe Telegraph shares. On the 
other hand, Great Northerns went back to 304, and Indo- 
Europeans at 32} are 3 points down. Marconis, after a some- 
what dull tendency, firmed up again to 2 5/16, their previous 
price, and Canadians, which fell to 9s., rallied to 9s. 3d. Busi- 
ness was done a day or two ago in Constantinople Telephone 
ordinary shares at 25s. 

Brush Electrical ordinary are unchanged at 27s., but the 
company’s debenture stocks are better, the 5 per cent. prior- 
lien rising to 91 and the 44 per cent. first debenture to 80. 
Something of a feature is the strength.of Mexican Light and 
Power issues, the commen and preferred having gained 5 
points, and the first bonds at 764 being 1 higher, after their 
sharp rally of last week. Mexico Tramways fives put on 2 at 
844. The London group is unchanged. Anglo-Argentine 5 per 
cent. debenture at 814 is a point down, and the company’s pre- 
ference shares also are dull. 

Siemens weakened further to 16s. 3d., and the 44 per cent. 
debenture stock fell to 844, on the issue of the report, which 
is certainly a depressing document. The interest on the deben- 
ture stock has barely been earned. The board speaks hopefully 
of the company’s prospects, but the results disclosed have had 
a chastening effect upon the prices of shares in similar com- 
panies. General Electrics are 1s. 3d. lower at 19s. 6d: Eng- 
lish Electrics fell to 17s. 3d. Metropolitan-Vickers preference 
at 2} are 1/16 down. 

The manufacturing group as a whole is on the dull side, 
with falls in British Aluminium, British Insulated, and 
Henleys. Babcock & Wilcox shed 2s. 6d. to 44, owing to sell- 
ing by a somewhat stale bull account which has been built up 
since the dividend and‘splitting announcements. When the 
present sellers are finished, the price is likely to go better. 
Rubber shares gave way, in consequence of a further dwind- 
ling in the price of the raw stuff, and amongst armament, iron 
and steel and coal issues, the tendency, after being heavy, took 
a turn for the better on Tuesday evening. 
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SHARE LIST OF ELECTRICAL COMPANIES. 


Home 
Dividend. Price 


Nom, ————._ May 15. Riseor Yield 
£ 1921, 1922, 1923. fall. p.c. 

Brompton Ordinary _... ow 1 2 12 6/6 £611 4 

Charing Cross Ordinary - 5 9 4 14 + & 6 510 
do. do. do. « Pref. 656 4h 5 6 0 

Chelsea . ‘ome 1 6 10 13 +3 514 8 

City of London 1 4 (16 253 +3 68 2 
do. do. 6% Pret. .. one 1 6 6 23/- - 5644 

County of London bees 1 8 10 33/99 -—9d. 5 3 8 
do. do. 6 % Pref. ... 1 6 6 23/- +64. 5 4 4 

Edmundson’s Ordinary ... 8 Nil — 2% ~ Nil 
do. 6 % Pref.- 5 — 43 613 4 

Kensington Ordinary 5 10 12 8? _ 618 4 

London Electric... 8 4 10 42 6 8 
do. do. 6% Pref. ... 5 6 6 5a = 617 1 

Metropolitan 1 7 29/- +6d. 517 4 
do. 4h % Pret. 1 4h 4h — 5 60 

Newcas*le-on-Tyne Ordinary .. 1 Nil, 2 7/8 ~~ 217 2 
do. 5 % Pref. . 1 5 66 15/9 - 670 
do. 1% Pref. .. a 1 7 7 24/6 - 514 2 

Notting Hill, 6 per cent. Pref.... 10 6 6 ot - 699 

North Met. Elec., 6 % Pref. 1 6 6 lik -” 513 0 

Urban Ordinary ... oe om 8 Nil — 14 - Nil 
do. 5 % Pref. ... 5 2% 43 ~ 6 5 8 

St. James’ and Pall Mall 5 12 «144 ll - 611 10 

South London 1 7 #10 13 - 514 8 

South Metropolitan Pref. 1 7 7 lis _ 5 14 10 

Westminster Ordinary 5 10 12 OR 644 

Whitehall Elec. Invst., Pt. 1 7h 19/6 7:13 10 

RalIzs. 
Central London Ord. Assented Stock 4 4 13 - 697 
Metropolitan .. 2 3) 86714 418 7 
do. District ... 1 8 544 10 2 
Underground Electric Ordinary 10 Nil Nil 3 -% Nil 
do. me “A” ww 1 Nil Nil 8/6 —6d. Nil 
do. do. Income Stock 4 5 974 _ %* 29 
TELEGRAPHS AND TELEPHONES, 
Dividend. 
1920. 1921, 
Anglo-Am. Tel. Pref. ... .. Stock 6 6 1043 +} 61410 

Chile Telephone... ... =... 5 6 6 416 0 

Eastern Extension 10 10 183 668 

Eastern Tel. Ord... .. Stock 10 10 1874 668 

Globe Tel. and T. Ord. ... ose 10 10 10 19 +h 6 5 3 

do. do.  Pref.... one 10 6 6 118 + 56 3 0 

Great Northern Tel. .. .. 10 24 «22 803 —2? 175 6 

Indo-European ... ... 25 10 10 824 -8 578 

Marconi _... eee 1 15 ~ 610 0 

Oriental Telephone Ord. ion 1 122 «(12 2% - 4 3 6 

United R. Plate Tel. ... 5 8 8 - 4 

West India and Panama — Nil Nil 5/- - Nil 

Western Telegraph ... ... 10 10 10 183 - * 6 8 

HoME AND FOREIGN TRAMS, 

Anglo-Arg. Trams. First Pref. 5 5h «124 8} —a% 890 
do. do. 2nd Pref. 5 Nil 654 
do. do. 5%Deb. Stock 5 5 814 —j 628 

British Electric Traction Ord. a - 144 6 010 
do. do. 6 % Pref. ” 6 6 100 - 600 

Brazil Tractions... 100 Nil Nil 7:16 10 

Brit. Columbia Elec. Rly. Poe. Stock 65 6 874 _ 515 7 
do. do. Preferred 5 98/- 184 0 0 
do. do. Deferred 8 124/- 884 619 9 
do. do. 42 81 +1 650 

Lond. & Sub. Trac. 5 % Pref. 1 *% 8 iu. — 920 

London United Tram. Deb. ... Stock 4 4 654 - 622 

Mexico Tram.5% Bonds __... — Nil Nil 844 +2 518 4 
do. 6% Bonds... — Nil Nil 6% ~ Nil 

Mexican Light Common «- 100 Nil Nil 264 +5 Nil 
do. Nil Nil +5 Nil 
do. lst Bonds... — Wil 6 164 +1 610 9 

MANUFACTURING COMPANIES, 

Babcock & Wilcox ose 1 15 44 411 

British Aluminium Ord. ose 1 10) (O66 20/9 —1/ 416 5 

British Insulated Ord. ... eco 1 1 680 

Callenders... 1 16 68 0 
«= A! 6h 513 1 

Crompton Ord, 1 10 «66 2 618 4 

Edison-Swan 1 10 Nil 4/3 - Nil 

do. do. 5% Deb. ... » Stock 6 6 64 - 716 4 
Electric Construction ... eco 1 10 610 28/9 - 619 2 
English Electric ... ooo ese 1 8 5 17/3 —9d. 5616 0 

do. Ge. . Baths’ 1 6 6 026 — 517 1 

Gen. Elec. Pref... 1 6 11 10 
do. Ord. one 1 10) «(66 19/6 527 

Henley 1 6 2% 680 

do. Pref. ... 5 “a 44 600 

India-Rubber ooo 1 » = 14/6 - 

Met.-Vickers Pref. 8 8 23 680 

BiemensOrd, .. .. 2 10 10 ‘163 Nil 

Telerraph Con, ... 2 20 @ 416 0 

* Dividends paid free of Income Tax. 


MARKET QUOTATIONS FOR CHEMICALS 
AND METALS. 


Ir should be remembered, in making use of the figures appearing 
in the following list, that in some cases the prices are only general 
and according to and other circumstances. 


Price Fortnight’s 
CHEMICALS, &c. May 16th. | 
@ Ammoniac, Sal per ton £60 | 
a Ammonia, Muriate Warge crystal) £51 } 
a Borax ... £28 | 
a Copper Sulphate £26 15s. | 
a@ Potash, Chlorate .. perlb. 4d. to 44d. 
4@ Shellac +» per ewt. £16 10s. 10s. dec. 
Sulphur, Sublimed Flowers aus ” £9 
on ” £8 10s. 
Soda, Chlorate on ove per lb. 
Crystals on +. per ton £5 10s 
Sodium Bichromate, casks per lb. 4 
METALS, &c. 
Aluminium, Ingots... .. perton £110 to £115 
Wir one per lb. 1/9 to 2/6 oe 

Shee 1/6 to 2/ 
p Babbitt’s Metal and “Anti- citi Metal— | 

Grade I r ton net £152 | £18 dec 

Grade II . ” £140 | £1) dee. 

Grade Ill... ” £73 | £4 dec 
Brass (rolled metal 2 to 12” basis)” per Ib. 104d. | 
,, Tubes (solid drawn) 1/04 to 1/03 | 4d. dee 
, Wire, basis ... 104d. dec 
Copper Tubes (solid drawn) on 1/234. d. dec 
c » Bars (best per ton £104 | 42 dec. 
» Sheet ” £104 | £2 dee 
c Rod . £104 | £2dee 
@ (Blectrolytic) Bars. £77 | 55/- dec 
w ” Sheets .. £145 10s. 
in Wire Rods 55/- dec 
d " pas H.C. Wire per lb. 103d ibd. dee 
f Ebonite Rod... . 3/6 
Sheet 3/- od 
2 German Silver Wire 2/3 én 
Gutta-percha, fine . ose on 5/6 
h India-rubber, Para fine ... oA 1/2 2d. dec 
i Iron Pig (Cleveland Warrants) . per ton 92s. 6d. a 
i_,, Wire, galv. No. P. qual. £25 oe 
g Lead, English Pig . io * £26 5s. | 15/- dee. 
& Mercury +. per bot. | £10 to £10 2s. 6d. | os 
e Mica (in original cases) small |.. » Ib. 8d. to3/- 
” medium 4/-to8/- 
large... 10/- to 20/- & up. | 
p Phosphor B plain t on 1/2 | am 
+» drawn bars and rods 1/4 3d. dec. 
» rolled strip aon 1/33 | $d. dec. 
» Wire .. 1/43 | &d. dec. 
o Platinum oe per oz 
d Silicium Bronze Wire perlb. 1/12 4d. dee. 
r Steel, Magnet,in bars... 10d. | 
a Tin, Block (English) «s «. perton | £193 10s. to £194 £12 dec. 
o , Wire, Nos.1tol6 ... per lb. 3/- 

Quotations supplied by 

a G. Boor & Co. g@ James & Shakespeare. 


b The British Aluminium Co., Ltd. 4 Edward Till & Co. 
i Bolling & Lowe. 


c¢ Thos. Bolton & Sons, Ltd. 
1 Richard Johnson & Nephew, Ltd. 


d Frederick Smith & Co. 
e F. Wiggins & Sons. a P, Ormiston & Sons. 
? India-Rubber, Gutta-Percha and o Johnson, Matthey & Co., Ltd. 
Telegraph Works Co., Ltd. p C. Clifford & Son, Ltd. 
r W. F. Dennis & Co. 


An Electromagnetic Inductor.—At a recent meeting of the 
Physical Society of London, an electromagnetic inductor was 
demonstrated by Mr. L. F. Richardson, F.Inst.P. The 
apparatus is intended for teaching purposes, and serves to 
introduce students at an earlier stage than usual to a quantita- 
tive. conception of electromagnetic e.m.f. Like the Lorentz 
apparatus, the present instrument involves a rotating con- 
ductor and produces a steady electromotive force. Two 
bicycle wheels are mounted vertically and co-axially and driven 
in opposite directions by a 4-volt motor, the driving band being 
un endless wire which passes from the motor- pulley over one 
wheel, under an idle pulley, and back over the other wheel to 
the motor-pulley. The electromotive forces generated by the 
revolution of the wheels in the earth’s field are thus added 
(the rims of the wheels being electrically connected through 
the driving wire), and their sum can be tapped from terminals 
connected to the hubs of the wheels. From the speed of the 
wheels and the length of a spoke, the e.m.f. can be found in 
terms of H. It can be compared with that of a Daniell’s cell 
by arranging the latter as the Source of current in a potentio- 
meter. The cell is connected in series with a fixed resistance 
of 100,000 ohms, and with a variable resistance of ohms and 
tenths, the inductor in series with a galvanometer being 
shunted across the variable resistance. Results accurate to 
4 per cent. can be obtained with care. Errors due to thermal 
e.m.f. are eliminated by turning the apparatus through 180 
degrees and repeating the observations. 


Electric Signs in New York.—There are 9,577 electric 
signs in New York, according to a census made capendiie by 
the New York Edison Co. The signs advertise every kind of 
business, and over one million lamps are required to light 
them, . 947,623 of which are 10-watt lamps. 


: 
& 
- 
7 
Ly: 
4 


Vol. 92. No. 2,373; May 18, 1923.] 


THE ELECTRICAL REVIEW. 791 


ELECTROMAGNETIC FORCES." 


A Proposed Revision of the Laws, 


By CARL HERING, Fellow A.1.E.E. 


(Concluded from page 759.) 


One of the deductions from this law is of special interest 
because it has been most hotly contested. There is, how- 
ever, also another proof of this deduction which is entirely 
independent of this law (and therefore aids in confirming the 
law). If a current-carrying conductor be lengthened (as for 
instance by stretching, sliding contacts, mercury troughs, &c.) 
new flux will be produced around the added part and the pro- 
duction of this will generate a counter e.m.f., as in any con- 
ductor in which a current is started. Hence it would follow 
from this law that the circuit itself could produce such a 
lengthening if the necessary freedom of motion existed. In 
other words, a current tends to stretch or lengthen its con- 
ductor, or more generally, there are longitudinal forces tending 
to move the conductor in the direction of its axis. 

This force, the existence of which can readily be shown 
experimentally, the writer years ago colloquially termed the 
‘* stretch effect,’ it being a complementary phenomenon to 
the “‘ pinch effect ’’’ which tends to crush the conductor 
radially; both seem to follow the same laws and lead to the 
same ultimate result in liquid conductors by rupturing them, 
when strong enough. ay 

This longitudinal force is also a consequence of conceiving 
that these electromagnetic forces have their real origin and 
abutments in the material of the conductor at the seat of the 
moving electron which causes them; that is, the forces in the 
field around a conductor are actions at a distance (as Faraday 
maintained). Physicists have emphatically denied, and many 
of them do so still, that such a longitudinal force exists or 
could exist. 

The longitudinal force does not appear in the usual 
mathematical treatments of electromagnetic forces; the 
reason seems to be that such treatments were originally based 
on a special case in which this longitudinal component con- 
sists of two opposite forces which are exactly equal and there- 
fore drop out of the mathematics; having once dropped out, 
this force can, of course, never again reappear in any subse- 
quent mathematical deductions which are based on_ this 
original case even when they are unequal. 

These two new forces, the pinch effect and the stretch 
effect, are generally not great enough to crush or stretch solid 
conductors (though they might perhaps act on the softened 
filaments of forced incandescent lamps), but with liquid or 
gaseous conductors like those in some electric furnaces or in 
the arc, they may become of vita! importance, being sometimes 
quite formidable, and should therefore be recognised, studied, 
and included in mathematical treatments; to deny their exist- 
ence might check possible progress and developments. That 
they are of practical importance is showr by the fact that 
hundreds of electrical furnaces are at present in daily success- 
ful use in which this longitudinal movement of the liquid 
conductor by its own current is the absolutely essential factor. 

Unlike the stretching of a compressed helical spring, this 
stretching theoretically continues indefinitely and is constant 
if the current and the cross-section of the conductor remain 
constant, as in a mercury trough. As in all these phenomena, 
it will no doubt be found to increase as the square of the 
current. It is independent of the -direction of the current or 
the length of the conductor. For the same current it becomes 
greater the smaller the cross-section and can rupture the cir- 
cuit by tearing it. It no doubt is greatest at the centre of a 
round conductor and is least at the circumference. In a 
liquid conductor the motion is therefore greater along the 
central axis than near the circumference. Like a compressed 
helical spring a flexible circuit secured only at the two ends 
may form itself into the shape of the letter C, as is often 
seen in the arc, or even like the letter S, if thereby it can 
lengthen itself. It has been suggested by a noted physicist 
that this might explain the sinuous character of a bolt of 
lightning. 

A straight conductor leading. down into a large liquid con- 
ductor tends to be moved upward out of the liquid, if the 
proper freedom of motion exists, and new flux will appear 
around the lengthened part, causing the counter e.m.f. In 
general, where there exists any difference of flux density near 
a conductor there will be a tendency to produce a motion to 
equalise this flux density if that motion would generate a 
counter e.m.f. In experiments care must of course be taken 
that the force is not counterbalanced by an equal and opposite 
force somewhere else, which is generally the case. The longi- 
tudinal force may be made very evident by making the two 
opposing forces unequal. 


*Abstracted from the Journal of the American Institute of 
Electrical Engineers. 


THe Corner Erect. 

Many years ago the writer noticed that in a wide mercury 
trough which turned a right-angled corner, there was great 
agitation of the mercury at that corner when a large current 
flowed, showing the presence of decided local forces; the 
current was not great enough to show a marked pinch effect 
in the straight parts; he called it the ‘‘ corner effect.” The 
writer’s explanation was that as the amount of flux must of 
course be the same on the inside and outside of the corner, 
the density must be far greater on the inside part of the cor- 
ner, therefore the forces on the mercury there must be far 
greater than those on the outside part, hence the agitation. 

Recognising the existence of the longitudinal force, this 
experiment can also be described as the mutual action of two 
currents whose conductors are inclined toward each other; 
the forces will of course be greatest where they are nearest to 
each other, in this case at the corner. When these two 
currents are unlike in direction (as in the above case) there 
should be a longitudinal flow of the conductor away from the 
corner, and for like currents toward the corner. An electric 
furnace based on this, for obtaining a unidirectional flow of 
the liquid conductor, operated as predicted, the motion being 
quite strong and rapid. 


QUANTITATIVE VALUE OF THE PincH Ervect. 


In the c.g.s. system the writer found that the quantitative 
value of the pinch effect at the central axis of a circular con- 
ductor was P=1°/s in which P is the pressure in dynes per 
cm?, 1 the current in c.g.s. units, and s the cross-section in 
cm’. This pressure is, of course, greatest at the centre and 
least at the circumference. 

No one has yet deducéd the quantitative formula for the 
longitudinal force, but the writer has reasons to believe that 
the quantitative formula for the stretching should be exactly 
the same as that for the pinch effect. 


GenerRAL Law or INDUCTION. 


Our laws of induction (Faraday’s law of cutting lines of 
force and Maxwell's law of change of linkages in a complete 
circuit) were based on special cases. They have been invalu 
able and perfectly satisfactory when limited to those special 
cases. But trouble and misfits generally arise when the laws 
for one special case are applied to another special case; it is 
unwise to attempt it. Moreover, as both are special cases, 
can we depend upon it that together they cover all possible 
cases, without exception, that is, are they universal? 

The writer maintains that this state of affairs is not satis- 
factory and that we ought to look for a more fundamental 
general law of induction, of which the present ones would be 
special cases, to which they should then be limited. 

It has been claimed that a magnetic field is completely 
specified by its intensity and direction. This means that if 
the source, either a magnet or a current-carrying conductor, 
moves in such a way that the field at any outside point does 
not alter its intensity or direction, then: the field does not 
move, in the sense that it would not cause induction in a fixed 
conductor. Experiments seem to indicate that each line is 
attached to its source, the conductor, as the rim of a wheel 
is attached to its hub, except that the attachment is elastic 
If so, the above definition of a field is incomplete and should 
include a reference to the motion of the source, even if such 
motion does not alter the intensity or direction at any specific 
point. 

Our usual mathematical treatment has misled us in creating 
a very positive and nearly universally accepted belief that the 
only force which can possibly exist is one perpendicular to 
the conductor, like the one in the definition of the unit of 
current. This has checked progress. The usual mathematical 
treatment should not have been based on a special case in 
which ‘the longitudinal force happens to fall out in the mathe- 
matics. A new mathematical treatment should now be de- 
vised in which the longitudinal force is recognised. 

It is believed that such a system could be based on the 
assumption of only a single magnetic force, the tension along 
a line of force; then deduce the other, the repulsion of like 
lines, on the basis that there is an action analogous to that 
in hydrodynamics, and that therefore this one force can pro- 
duce motions in any other direction depending only on the 
freedom of motion which exists. It should also be based on 
the Yorces being actions at a distance, the abutments of these 
forces being in the material of the conductors and in that 
part in which the corresponding electron is moving. 

Starting with the tension along a straight line of force (the 
pull hetween magnets) as the most basic fundamental, deduce 
from it the repulsion of like lines and the radial force on the 
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conductor, from the principles of hydrodynamics; then the 
two forces in a single conductor, the pinch effect and the 
stretch effect, which are independent of the length; then 
those between unit lengths of conductors, and those between 
magnets and unit lengths of conductors. Omitting the ether, 
recognise that the forces in a field are an action at a distance, 
having their abutments in the material of the conductors or 
magnets, and that therefore the imaginary lines of force must 
be pictured as having some physical elastic connection with 


their source, the moving electron. Formulate in electrical 
terms a general law of motion (like the one suggested above) 
based on the long-established general law in mechanics con- 
cerning the self-conversion of potential into kinetic energy. 
Finally on this law, combined with the Lenz law, base the 
general law of generators, that is of induction. 

(The paper was accompanied by a detailed account of 
numerous experiments purporting to prové the author’s. con- 
tentions.] 


LATIN-AMERICAN ELECTRICAL NOTES. 


(By our Special Correspondent.) 


Tue Municipalities of Chimbo and San Miguel (Republic of 
Ecuador), have resolved to construct an electric light plant for 
their joint use, Congress voting the sums necessary for the 
installation. An electric light plant and a drinking-water 
system are also to be’ installed in the cantonal seats of Cota- 
cachi and Montufar, the cost of these being defrayed from 
special taxes.levied upon the sale of liquors and other cantonal 
revenues, 

In the town of Colinas, Santa Barbara, Republic of 
Honduras, a company known as the Esfuerzo Electrico 
Comercial is to work a concession granted ky the Government 
to erect and operate an electric plant at any point in the dis- 
trict of Santa Barbara. The installation, which must be com- 
pleted by April, 1924, will be supplied by foreign contract, and 
this, with all material and other supplies, are granted exemp- 
tion from duties for five years. 

In Nicaragua, the Masaya Dam, erected in connection with 
the Masaya waterworks, and power station, has now been 
completed. The capacity of the pumping plant is 600,000 
gallons of water daily. 

The Municipality of Atiquizaya, Republic of El Salvador, 
has resolved to erect, and to call for bids for an electric light 

* plant at Ahuachapan. 

Plans have been completed for the construction of a proposed 
power plant at Nacozari, State of Sonora, Mexico, the total 
expenditure being estimated at $600,000 Mex. (£60,000). The 
plans include the construction of a 40-mile high-pressure line 
from the plant at Las Chispas, the offices of which are 
situated at Nacozari. 

The sum of 3,500,000 pesos is to be expended upon the elec- 
trification of the Northern Tramway of Montevideo. The 
line, which is at present worked by mule-traction, has recently 
been purchased by the Government, whose desire it is that 
the contract of construction should be undertaken by some 
responsible banking firm which would, at the same time, place 
bonds for the amount mentioned at a price not lower than 
93 per, cent., such bonds bearing 7 per cent. interest. The 
successful contractor for the loan would also receive the con- 
tract for the work, or, alternatively, this would be put up 
to public bids. 

The municipal authorities of the city of S. Luiz do Maranhao 
(Brazil) have granted a concession, to cover a period of thirty 
years, to extend the existing light and power supply and to 
construct a system of electric tramways. The city, which 
has a population of approximately 53,000, is one of the 
most prosperous in the Republic. 

Chile is being exploited as a field for wireless apparatus, 
the indications of a widespread market being strong. Im- 
mediately legislation, now under consideration, has been 
passed legalising the introduction of radio-telephony upon a 
large scale, a brisk demand for apparatus is certain to be 
met with. The legislation in question in all probability will 
be based on the laws of the United States. Although these 
do not provide specifically for broadcasting by private 
enterprise, it is possible that a service will be available 
through the leasing of Government-owned stations during the 
times of peace. British manufacturers interested in the 
Chilean market would do well to send—through their Consul— 
catalogues, printed in Spanish, and other descriptive literature 
dealing with their specialities. 

The first standard-gauge railway in South America will 
shortly be electrified, thus constituting a work of the highest 
importance to future transport in that country. The stretch 
of line is 190 km. between Santiago and Valparaiso. The 
current is being supplied from one of the four sub-stations 
located at Pingue, Llay-Llay, San Pedro, and Vifia-del-Mar. 

Application has been made to the Provincial Government of 
Cérdoba for a concession to cover the construction of a 
hydraulic plant sufficiently large to supply light and power to 
the city of Rio Cuarto and the well-populated surrounding 
territory of the Cérdoba Province. The town of Rio Cuarto, 
situated 360 miles W.N.W. of Buenos Ayres, is on the Andine 
Railway, and has an industrious and thriffy population of 
15,000. The introduction of an efficient and economical elec- 
tric light and power plant has long been regarded as an urgent 


necessity, the existing current costing 58 centavos per kWh. 
The estimated cost of the energy to supplied by the new 
plant is between 35 and 38 centavos. In addition to industrial 
purposes, for which it is anticipated a pronounced demand 
will be met with, the concessionaire will be called upon to 
supply light and power, without charge, to Government schools 
and other institutions in the district. Plans are being drawn 
up and will shortly be ready for the approval of the Chief of 
the Engineering Department, at the Ministry of Public Works 
(Cérdoba). Provided the plans are passed the concessionaire 
will be called upon to commence work within 90 days of final 
sanction, and to complete the whole of the station and its 
equipment within a period of three years. 

The Peruvian Government has authorised the construction 
of an electric car line to start at the Avenida Industria, Lima, 
running parallel with Avenida Progréso, and connecting with 
the present system at either Bellavista or Callao. A second 
concession has been granted for the construction of an electric 
car line from Lima to La Punta, via Magdalena. 

An hydraulic plant is to be constructed at Matil, 12 miles 
south-west of Quiruvilca, Republic of Peru. The plant is to 
be capable of generating 2,000 h.p. This forms part of the 
enterprise to be undertaken by the Northern Peru Mining and 
Smelting Co., of Lima, which holds a short option on the 
Quiruvilea copper mines, situated about 80 miles east of 
Salaverry, in the Department of La Libertad, and 50 miles from 
Menocucho, the present terminus of the Trujillo Railway. 

The Federal District (Mexico City) will shortly complete a 
number of improvements with regard to public lighting. These 
will constitute the capital of the Republic one of the best- 
lighted cities in Latin America, a fact contributing largely to 
the safety which characterises all its thoroughfares at night. 
The additional plant will consist of 1,500 new lamps erected in 
central avenues, and the changing of the present lamps for 
those of higher power. The contract for public lighting in the 
— District is held by the Mexican Light & Power Co., 

td. 


The Tuxpango plant belonging to the Mexican Railway Co. 
is to be considerably enlarged in order to develop the additional 
power required for this undertaking. The company has re- 
cently re-appointed several of its old employés connected with 
the original plant, who have been instructed to return to 
Mexico to superintend the work of enlargement. 

For the purpose of supplying power to its tin mines a 
Chilean company operating in Bolivia has constructed a 
hydro-electric plant. The curved concrete dam has a radius of 
50 metres and a height of 58 metres. The power station has 
three 500-h.p. turbines, which drive 350-kW generators, the 
current being transmitted at 11,000 volts. 

For the purpose of :utilising the falls in the Mogyguassi 
River, in the State of Sao Paulo, a new electric power plant 
has been established in Rio Claro; 6,000 h.p. is developed by 
three turbines of modern type. The new facilities enable the 
plant to furnis hpower within a radius of ™. 

Electric lighting plants are to be installed in the Canton of 
Esmeraldas and the Canton of Vinces, Republic of Ecuador. 
To pay for the work taxes will be levied on each vessel or small 
boat entering the port of the Canton, beginning in January 
of this year. 

The contract for the electrification of the section of the 
Mexican Railway between Orizaba and Esperanza has been 
allotted to the International General Electric Co. Direct 
current at 3,000 volts will be furnished by the hydro-electric 
plant of the Puebla Light & Power Co., of Orizaba. 

The contractors have undertaken to supply 10 engines, of 
150 tons each, which may be utilised either for freight or 
passenger trains, together with equipment for sub-stations, 
trolleys, and supply stations. The total cost of this work is 
estimated at 2,500,000 pesos (£250,000). 

Considerable hydro-electric developments in the Banda- 
Oriental are expected to follow investigations now being made 
by a Special Commission, composed of nine engineers, and 
appointed by the National Council of Administration of 
Uruguay. The Commission has been instructed to consider 
the possibility of utilising the water-power of the country to 
a much wi/er extent, and to discover if there exist any water- 
falls which may be of industrial value to the country. 
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POWDERED COAL AS FUEL. 


By J. T. DUNN, D.Sc., F.LC. 


(Abstract of paper read before the NortH-East Coast INSTITUTION OF ENGINEERS AND SHIPBUILDERS.) 


In considering the combustion of coal, two points meet us at 
once as detracting from efficiency, or as requiring adequate 
arrangements to secure it. The first is that coal always con- 
tains mineral matter, which on burning the coal is left in 
the form of ash. The second point is that when coal is 
burnt in a furnace it does not burn away as a whole continu- 
ously, but gives off, as it heats up, large volumes of gaseous 
or vaporous combustible matter, and leaves behind a solid resi- 
due of carbon or coke; and the supply of air for combustion 
has to be so regulated that it can deal with the gaseous as 
well as with the solid products. 

It is claimed that both of these difficulties are very much 
lessened, if not got rid of, and that many other advantages 
result, if, instead of the coal being burnt on grates in the 
solid form, it is finely pulverised, and injected into the furnace 
in the form of a stream of dust, mixed with the air which is 
necessary for its combustion. ‘To-day large numbers of in- 
stallations exist using solely powdered coal, especially in the 
United States, and in France. In 1919 there was used in the 
United States about 11 million tons of coal in the form of 
powdered fuel. 

A typical installation for the burning of powdered coal in- 
cludes arrangements for (a) breaking, (b) drying, (c) pulveris- 
ing the coal, (d) transporting it to the furnace, (e) feeding it 
through the burner. The systems in use divide themselves 
sharply into two: (1) The unit system, in which the coal is 
pulverised at the furnace, so that there is a separate pulveriser 
for each furnace; (2) the multiple system, in which the coal 
is pulverised at a centre and transported as a powder to any 
number of furnaces that may be included in the installation. 

Considering first a unit installation, typified by the turbo- 
pulveriser of the Powdered Fuel Plant Co., the coal, if not 
already small enough in size, is broken down by some form of 
crusher to about three-quarters of an inch cube, and is de- 
livered to a hopper from which it falls into the distributor, 
which feeds it to the pulveriser continuously. The pulveriser 
consists of a series of disks fitted with loaded blades, which 
rotate on a common shaft in a casing divided into as many 
compartments as there are disks. The coal travels in succes- 
sion through all the compartments, subjected in each 
to the breaking action of the blades, and passes through 
a fan on the same shaft as the disks into the pipe 
leading to the burner. The fan draws a continuous current 
of air through the pulveriser, which, of course, mixes with 
the coal dust drawn through. There are two air inlets, separ- 
ately adjustable, one at the distrituter end, the other between 
the pulveriser and the fan. The pulveriser is erected close 
to the furnace. so that there is only a short length of pipe 
to traverse to the burner. 

The unit system is very compact, and is very useful where 
the installation is small and would not justify the capital 
outlay for a separate pulverising installation and transport 
system ; but the cost of course increases almost proportionately 
with the number of furnaces to be fed. Another advantage 
is that unless the raw coal be very wet it can be used in 
the pulveriser without preliminary drying, for there are no 
great lengths of piping, no bins nor feed-screws, and hence 
there is little likelihood of clogging of wet coal occurring. The 
turbo-pulveriser does not pulverise the coal so finely as some 
of the pulverisers in other systems (in one instance 70 per 
cent. passed a 1/200-inch sieve and 88 per cent. a 1/100 inch) 
but the fineness is sufficient to ensure practically complete 
combustion of any ordinary coal. Nearly all the air needed 
for the combustion of the coal is drawn in by the fan and 
mixed with the coal before it reaches the burner; and it is 
possible to secure smokeless combustion with a great variety 
of coals. 

In the multiple systems the first step, as in the unit system, 
is the crushing of the coal. Before pulverisation, however, 
the coal is in all these systems dried to such an extent as to 
leave not more than 0.5 to 1.0 per cent. of moisture in it. 
Not only is finer pulverisation secured by using dry coal, but 
the risk of stoppages caused by clogging is very greatly 
lessened. In nearly all the systems the drier consists of a 
long inclined cylinder, which rotates slowly on its axis, and 
down which the coal slowly travels. The cylinder is hefited 
on the outside by a small furnace near one end, and the flue 
gases, after travelling along the outside of the cylinder and 
becoming cooled to a temperature at which it is safe to bring 
them into contact with the coal, then travel through the 
inside, and carry with them the water vapour which the coal 
gives off. 

From the drier the coal goes to the pulveriser. Much 
stress has been laid on the need for extremely fine pulverisa- 
tion. An inch cube of coal needs for complete combustion 63 
cu. ft. of air, or a cube of about 22} in. side; and as 
combustion can occur only where the coal and the air are 
in contact, all this air must come into contact with the sur- 
face of the cube, which begins by being six square inches and 


gradually diminishes, before the coal can be completely burnt. 
But if the coal be divided into smaller cubes of 1/100-in. 
side, there will be a million of these, their aggregate sur- 
face will be 600 sq. in. instead of 6, and if they te uniformly 
distributed through the 224-in. cube of air, each will be at 
the centre of a little cube of its own, less than a quarter 
of an inch side: clearly the conditions here are more 
favourable to rapid and complete combustion than in the 
former case, even were the coal entirely combustible, still 
more so when it contains a percentage of ash. It is usually 
considered that the coal should be so finely powdered that 
per cent. of it will pass a sieve with 100 meshes to the 
inch and 80 to 85 per cent. will pass one with 200. 
Generally, the finer the grinding the more rapid can the com- 
bustion be made; but also, of course, the more power will 
there ke needed for the grinding. In some cases rapid com- 
bustion and a short, hot flame may be desired; but in others 
a slower and longer flame may be preferable, and in such 
cases probably rather less fine grinding may be sufficient. 

For the transport of the powdered coal from the pulveriser 
to the furnace burner various methods are adopted. The earli- 
est was the use of screw conveyors, which for short distances 
are quiet efficient, and are not liable to get out of order. The 
coal from the pulveriser is raised by a current of air or by 
an elevator into a collecting bin at a suitakle height, from 
the bottom of which it is discharged into the screw conveyor 
leading to the bin at the furnace. 

More recently pneumatic transport has been developed, in 
which the eoal is made to flow through pipes by air pressure. 
The finely pulverised coal particles entrain, or ‘‘ adsorb ”’ on 
the surfaces, a considerable amount of air (a given volume of 
pulverised coal contains only 46 per cent. of actual coal, and 
54 per cent. of air by volume), and have almost the same free- 
dom of flow as a liquid. 

Where storage bins exist at the furnaces, the coal is usually 
taken from them by a screw conveyor, which drops it into 
the tube of the burner. Here it is mixed with the ‘‘ primary 
air,” usually injected into it from behind, which carries it 
along into the furnace. This mixture does not usually con- 
tain the full amount of air needed for complete combustion, 
and “‘ secondary air ’’ is introduced, sometimes by suction on 
the injector principle, sometimes from a separate blower. 
Usually this is introduced concentrically with the air and fuel 
mixture; in some burners the mixture comes through the 
central pipe, the secondary air through the surrounding an- 
nulus, in others the situation is reversed; and a great variety 
of devices exists to secure proper mixture of fuel and air, 
easy regulation of proportions, and appropriate velocity. In 
the early installations troubles and failures frequently occurred 


’ through too high speed of the entering mixture; and the aim 


now is to secure as low an entering velocity as is consistent 
with the quantity of fuel to be burnt, and as will prevefit 
any flame from carrying back into the supply tube. 

Advantages: (1) The complete combustion of powdered fuel 
can be secured, with very little more than the theoretically 
needed quantity of air, so that the highest possible tempera- 
ture of combustion may ke realised, and the least possible loss 
of heat frem the installation, due to the escape-of the products 
of combustion at a temperature above that of the air, will 
occur. The combustion is almost the same as that of a gase- 
ous fuel. Further. the combustion is more nearly complete 
than that of coal burnt in the ordinary way, in that not 
nearly so much of the fuel remains unburnt in the ashes. 

(2) The speed of entry of the fuel, and the proportions of 
fuel and air, can be varied readily so as to obtain the best 
conditions of combustion, and utilise to the best advantage 
the heat evolved, according as a Tong and gentle, or a short 
and intensely hot flame is desired. The same ease of regula- 
tion makes it possible too, whilst not introducing excess air 
to any extent, to secure rapidly completeness of combustion 
and freedom from smoke, even if the coal should vary con- 
siderably in quality. 

(3) The full flame is at once available on starting and the 
heating-up of a furnace starting from cold is much more rapid 
than with solid fuel. Combustion is stopped the moment the 
supply of fuel is shut off, and no waste of further fuel takes 
place. There are no losses through the banking of fires, and 
variation of the rate of combustion to meet varying loads 
can be readily effected. 

(4) The lessened interference of the ash with the process of 
combustion, when the fuel is finely powdered, allows of com- 

lete combustion even when the percentage of ash is very 
high; and many fuels can be ccmpletely and economically 
burnt in pulverised form, which it would be impossible to 
utilise in the ordinary way. In this possibility of using in- 
ferior fuels, powdered coal holds out promise of great economy 
in the future. 

(5) In large installations especially, there is a marked saving 
in labour effected by the use of powdered fuel. . 
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Disadvantages: (1) In solid-fuel furnaces, the ash remains 
on the hearth; but with powdered fuel it is first formed as 
a fine suspended dust, which will tend, of course, to settle 
out, but from its fineness will largely be carried on with the 
products of combustion and be liable to deposit on boiler 
tubes. Further, these particles of ash, if the ash be readily 
fusible, may coalesce and fall on the furnace hearth as a 
melted and viscous slag. In early installations, much trouble 
arose from this cause; but through modifications of the form 
and size of the combustion chambers, and through lessening 
of the velocity of the entering fuel and air, the trouble has 
now been very greatly reduced. 

(2) Early experience showed that the high temperature of 
the flame was very destructive of furnace linings, the bricks 
melting down under the combined influence of the high tem- 
perature and the mechanically abrasive and chemically de- 
structive action of the ash particles which scoured along them ; 
but the same improvements, and the device of introducing a 
little excess air along the walls of the combustion chamber, 
have greatly mitigated the evil. 

(8) A mixture of coal dust and air in certain proportions is 
explosive, and explosions have occurred in powdered-fuel 
plants. But investigation has shown that these explosions 
have in all cases arisen from causes which were preventible, 
and not inherent in the nature of the operations carried on 
in the plant; and the possibility of explosion in a well-designed 
plant which is properly inspected and kept in order is very 
remote. 

Costs: It is very difficult to obtain trustworthy figures of 
the cost of powdered fuel equipment which will hold good 
in this country. Herington, in his book on powdered fuel, 


gives an estimate of costs of powdered fuel as compared with ° 


actual costs of side feed stokers in a Canadian installation of 
eight boilers of a total horse-power of 4,900. The daily require- 
ments were put as follows :— 


Solid fuel. Powdered fuel. 

Dollars. Dollars. 
Labour 402.72 ... 171.12 
Power 0.98 ... 25.31 
Repairs and supplies 3.30 ... 7.57 

1,847.00 . 1,560.00 


and showed a daily saving of 287 dollars, equivalent to 88,970 
dollars per annum. 

The complete cost of the necessary powdered coal equip- 
ment, including building, motors, changes in boiler furnaces, 
and erection, was put at 138,000 dollars; and assuming fixed 
charges as being 15 per cent. of this total cost yearly, or 
20,700 dollars, the net annual saving would be 88,970 less 
os or 68,270 dollars, nearly 50 per cent. on the capital 
outlay. 


ELECTRICITY IN IRON AND STEEL WORKS 


Discussion. 


Durinec the course of the discussion on Mr. C. A. Ablett’s 
paper on the above subject (which was abstracted in our 
issue of May 11th) at the annual meeting of the Iron & Steel 
Institute 

Mr. Water Drxon said, regarding the use of mixed- 
pressure turbines, that while having done good work in some 
cases, there were instances in which the results had been 
disastrous from the economic point of view. The author also 
made some wise remarks as to the use of gas engines, but 
after all one had to remember that the primary object of steel 
works was to make steel and not electricity. He appreciated 
that, given the conditions mentioned in the paper, with gas 
and exhaust steam available, electricity might be generated 
more cheaply than it could be bought; «at the same time 
there were considerations which had to be taken into account 
which had not been mentioned in the paper, before a final 
conclusion could be come to. There was a great deal of self- 
evident wisdom in the paper, but it was the application of 
such wisdom which was the important thing in the particular 
circumstances. 

Mr. F. Ciements said that the comparison of the cost of 
power depended upon the size of the plant; he presumed that a 
fairly large capacity steel works would not demand much more 
than 6,000 kW from the generating station and that had an 
important influence on the size of set dealt with in arriving 
at the figures in the cost tables. The figure in the paper under 
the heading of ‘‘ water, oil, and stores’”’ for the steam plant 
with a load factor of 65 per cent. was 0.02d. per kWh, whilst 
for the same load factor for the gas engine plant, 
the figure was 0.03d. per kWh. Did the author, in 
the case of the steam plant, include the cost of 
preparing the boiler water and dealing with condenser 
water, because the figure of 0.02d. seemed on the low side? 
He had recently seen some of the latest type of gas engines 
made in Belgium by Messrs. Cockerill (they, were running as 
sets of 6,000 kW) which he believed were the largest gas en- 
gines in the world—and as an example of the highest class of 
mechanical engineering these engines were unsurpassed. This 


development had taken place largely due to the fact that the 
builders had adopted the policy of increasing the average tém- 
perature throughout the cylinder; instead of working at a 
normal mean effective pressure of, say, from 60 to 65 |b. (the 
usual maximum) they had used from 80 to 85 lb. with a con- 
sequent increase in the power developed from the same size 
cylinder. This would result in the capital cost for a given 
power being materially reduced. 

Mr. L. Roruera, referring to the driving of mills, said that 
from the electrical point of view there was always very great 
anxiety that the electrical plant should be extraordinarily effi- 
cient. A matter of one per cent. was considered a large differ- 
ence between two tenders for electrical plant, but such a 
difference in efficiency in the electrical drive was absolutely 
negligible compared with the losses which might take place 
in the rolling mill. The paper showed very clearly that there 
might be a 50 per cent. increase in the friction losses of a 
mill, and one of the advantages of the electrical drive was 
that such an increase would be immediately detected on the 
instruments and a rectification of the alignment of the mill 
plant would bring the friction losses back to their original 
amount. 

Mr. Frank Anstow did not think that people who were re- 
sponsible for the management of steel works were fully alive to 
the importance of load factor, which had a very great bearing 
upon the question whether exhaust steam should, or should 
not, be used. ‘The author had said that the load factor of a 
steel works was in the neighbourhood of 65 per cent. Most 
iron and steel works were connected with collieries, and the 
colliery load factor was not nearly so good as that of the 
steel works. The combined load factor was only about 35 or 
40 per cent. and, if 45 per cent. was obtained, it was a very 
good load factor. Therefore, where the steel works were being 
supplied from the power plant also supplying the colliery, the 
load factor would necessarily be below the figure mentioned by 
the author. A saving of 15 per cent. in the coal bill did not 
necessarily mean a saving of 15 per cent in the power bills. 
There was a great tendency to use powdered fuel and he 
agreed that, under the right conditions, its use would be a 
great asset to many iron and steel works, but there was a 
tendency to overdo the use of powdered fuel without due con- 
sideration of the load-factor problem. 

Mr. ©. A. ABLetT, in replying to the discussion, said that 
the size of the plant dealt with in the two tables mentioned 
by Mr. Clements was 6,000 kW, actually running, and 50 per 
cent. reserve, or 9,000 kW in all. The capital charges had 
been taken on the whole of this plant. As to the “ oil, water 
and stores,”’ the figures had been brought down to the nearest 
place of decimals, but if they had been taken to a larger 
number of places of decimals, they would have been slightly 
different in the direction indicated by Mr. Clements. It was 
assumed that the water available for the boilers was fit and 
did not involve treatment, and the figure included the cost 
of the cooling tower plant. The information as to the large 
gas engines in Belgium foreshadowed a decrease in capital ex- 
penditure not only on the gas engines for a given power, but 
also all through the installation, and must eventually lead to 
a reduction in the cost of power by the use of gas engines. 
Obviously, the load factor of five mills would be better than 
that of one, but there were other things to be considered, and 
he had known instances in which means of working the plant 
had been found which materially improved the load factor. 


Painting v. Galvanising.—In the Electrical World of 
April 28th, the results of an inquiry into the relative merits of 
painting and galvanising outdoor steel structures are reported. 
Practice is very diverse, but broadly speaking, galvanising is 
preferred for towers, as it lasts for 8-15 years, whereas paint 
lasts only for 24 years, and repainting near live wires is 
dangerous to life. Galvanising adds about one-third to the 
first cost of the steel, but in the long run may be cheaper than 
painting; on the other hand, lighter sections may be used if 
galvanised. In a damp, salty, or sulphur-laden atmosphere, 
galvanising has a very short life. Painting seems to be more 
widely used. The quality of both galvanising and paint is 
very important. Isolated structures are preferably galvanised. 
Some companies which have used aluminium paint, with a 
suitable vehicle for the aluminium powder, have found the re- 
sults most satisfactory and encouraging. Hot galvanising is 
very much superior to cold galvanising. The opinions of 
many correspondents are given in full, and contain much valu- 
able information. One states that increasing the thickness of 
all “/ by 3 in. cost less than the galvanising of the thinner 
metal. 


Electric Vehicles in Sweden.—Electric motor vehicles are 
gaining ground in Sweden. The Dagens Nyheter reports that 
Aktiebolaget Stockholms Bryggerier (Stockholm Brewery Co.), 
which has been using electric motor lorries for the past three 
years, is very satisfied with these vehicles, and has ordered a 
new lorry designed by Elektrobilaktiebolaget and manufactured 
by the Allgemeine Elektrizitaets Gesellschaft at Berlin. 
Elektrobilaktiebolaget is also ordering for the purpose of tfial an 
electric motor "bus from Messrs. Luthoch Rosen, of Stockholm. 
—Reuter’s Trade Service (Stockholm). 
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NEW ELECTRICAL DEVICES, FITTINGS, AND PLANT. 


Readers are invited to submit particulars of new or improved devices and apparatus, which will be published 
if considered of sufficient interest. 


A New ‘“ Creda’’ Cooker. 


Messrs. Baxter & Caunter, Lrp., 219, Tottenham Court 
Road, W.1, are selling a new model of the ‘ Creda ” 
cooker, the’ principal advantage of —_ is its changeability 
of arts. 

the body is of sheet steel 1/16 in. ‘ thick, mounted on cast- 
iron legs, and the top is of } in. steel and very rigid, A 
sheet steel interior which can be easily removed is provided, 
which ensures that the elements are entirely protected from 


Fic. 1.—New CREDA COOKER. 


grease, &c. The elements are arranged in groups, each single 
element being of the flat mica type wound for a 100-W con- 
sumption. These groups are arranged in parallel generally at 
the sides, though they may be fixed at the top and bottom 
if this is preferred. The fixing of the elements is carried 
out in a very substantial manner; they are fitted to 1 in. 
x 4 in. iron busbars running down ‘the sides. In this w ay re- 
placement is facilitated; it is only necessary to loosen the 


Fic. 2.—Tue Cooker DISMANTLED. 


fixing screws, remove the damaged element, and a another 
in its place. Being wired in parallel, the failure one ele- 
ment does not cut out the rest. 

In the top are a grill and two hotplates. The latter may 
be of either the closed or open pattern. Between the top 
of the oven and the top plate an enamelled tray is fitted. 
This can be drawn out to form a table or to inspect the 
food being grilled. The grill and hot plate elements are of 


pT 


coiled nichrome wire mounted on firebrick, bases. The two 
hot-plate elements and the grill element are fitted into separate 
trays, and when it is necessary to replace an element the 
whole tray is removed and replaced by the suppliers and the 
damaged element repaired at their shops. This is a “‘ service’ 
feature of great value and likely to give the customer confi- 
dence in the cooker. 

The connections, fuses, and switches are contained in a 
chamber at the side of the cooker. Upon the removal of 
the top, the cover of this chamber can be swung over expo- 
sing the whole of the gear. The connections are of solid 
wire, no beaded work being employed whatever. The grill and 
smaller hotplate have one “heat ’’ only. The larger hotplate 
and the oven are arranged for three ‘* heats,’’ and beneath 
the switches a plug is provided to which a kettle or other 
appliance may be connected. 

The internal dimensions of the oven are :—Height, 17 in. 
width, 14 in.; and depth, 15in. The exterior height is 39} in. 
width, 203 in. ; and depth 17} in. The loading of the pb wi 
with open type boiling plates is 5,150 W, made up as follows :— 
Oven, 2,000; large hot-plate, 1,250; small hot-plate, 650; grill, 
1,250. With the enclosed hot-plates the loading of the smaller 
plate i is increased by 100 W. 

Fig. 1 is a view of the exterior of the cooker, and fig. 2 
shows the removable interior, the top-plate removed, the ar- 
rangement of the grill and boiling ring elements in trays, and 
the connections at the side. 


Floor Waxer and Polisher. 


Tue CANADIAN FLOOR WaAxXER AND POoLisHER Co., 
Lrp., 22, Mark Street, Toronto, Canada, is marketing a model 
with several improvements (fig. 3). The case of this model is con- 
structed of aluminium and a powerful universal motor is em- 
ployed. It carries a waxing pad, 3} x 6} in., which is faced 
with perforated leather, through which the wax is forced by 
powerful coiled springs. This model covers a strip 8} in. 
wide and polishes close to the baseboard. 


Fig. 3.—FLoor WaxXer AND POLISHER. 


- The original model operates on the revolving disk principle 
for all operations. The new model operates on the cylinder 
principle. The disk type is, perhaps, best adapted for floors 
that are absolutely level; the cylinder type is better adapted 
to take care of floors that are grooved or wavy. The two 
‘Sun ”’ models do the work quickly and run so easily that a 
child of ten can operate them.—Electrical News (Toronto). 


The Greenhalgh Cable Connector. 


Mr. James Greenhalgh, of Manchester, has devised a method 
of coupling cables which he claims to be far superior to the 


Fic. 4.—Tue ‘‘ GRrENHALGH CaBLE CONNECTOR. 


standard types of connectors. The connector and the method 
of using it are shown in section in the accompanying illustra- 
tions (fig. 4). There are three parts: An outer sleeve of copper 
bored to receive the cable—either right through as shown, or 


| 
y ¥ 
1d 
d. - 
is UNG 
nt | 
lu- - a 
; of 
SS 
are == 
b 
da 
red 
‘lin. 
lan 
Im. 


796 THE ELECTRICAL REVIEW. [Vol 92. No, 2,873, May 18, 1928. 


from both ends, leaving a solid partition in the centre; and rule. The strands are held by a number of grub-screws or 
two copper ferrules bored to slip easily over the second ring pins inserted through the wall of the outer sleeve. If neces- 


of strands. In use, the first ring of wires is lifted and a sary extra holes for the pouring of solder, to make a 
ferrule is placed over the cable ends with a short portion ‘ sweated ’’ joint, can be provided. The completed joint is 
projecting through. The ends of the second ring are then shown in fig. 4b. in 

bent back over the outside of the ferrule forming an anchor- Tests carried out at the Manchester Municipal College of 


ing. The outer ring of wires is then forced down upon the Technology recently, showed that the conductivity of cables 
exterior of the ferrule in line with the bent-over ends of the thus jointed was greater than that of an equal length of the 
second ring of wires. The ferrules are thus completely en- cable. A sample joint on @ 0.15 sq. in. conductor was sub- 
closed by the wires, and they are inserted into the outer fer- jected to a tensile strain and parted at 2.15 tons. 


EARTHING THE NBUTRAL POINT. 


By S. AUSTEN STIGANT, A.M.1LE.E., M.Am.LE.E., Mem.J.Inst.E. 


(.1bstract of paper read before the JuNiorn INSTITUTION OF ENGINEERS.) 


Tus short review of the theory and practice concerning the sound lines may, for a short period of time, be subject to 
neutral point earthing of h.p. and l.p. three-phase systems pressures higher than the normal phase pressure, the effects 
points out the advantages of and the steps taken for earthing of which, however, if the automatic protective gear operates 


sufficiently rapidly, are not of serious import. _ 
by tar the most common h.p. device used is some form 
of resistance which is usually air cooled, but on the European 


under different conditions. 
The Insulated Neutral Point.—On a system operating with 


an insulated neutral the fault most to be feared is a break- continent they are sometimes immersed in a. While re- 
down to earth on one phase, particularly if it takes the form sistances tend to damp out surges, they are usually a source 
of an “ arcing ground ” at an overhead line insulator. From of intense dissatisfaction from the point of view of both price 


and bulk. Ordinary grid or wire resistance possesses a positive 
temperature coeflicient, so that if the initial fault current is 
not sutticiently great to operate the relays, the fault will 


such a fault pressure waves proceed along the line in both 
directions, and it is no uncommon occurrence for secondary 


breakdowns to take place simultaneously at points on the persist, and possibly cause more extensive damage; if, how- 
system widely apart. here is reason for apprehension even ever, the value of the resistance is chosen to allow sutficient 
when the system consists purely of underground cable, though margin over the heaviest current required to operate the least 
an earth fault in a three-core cable is generally quickly con- sensitive relay, this disadvantage is more apparent than real. 


There is available, however, a resistance having a negative 


verted into a short circuit between phases, and the cable then temperature coefficient, and’ it is claimed for the Brazil 


becomes isolated from the supply. carbon-powder resistance that the fault current need never 

It has been submitted that the great advantage of operat- exceed the current necessary to trip the least sensitive relay, 
ing with an insulated neutral is that, should an earth fault but it is the opinion of certain operating engineers that if 
occur on one of the lines, the supply need not immediately be the first kick of the fault current does not trip the relays, a 
interrupted, but can be continued until the fault has been gradually increasing current will certainly not do so, but 


instead, the fault will be prolonged and the damage become 


located and a suitable opportunity arises to permit the repair. more extensive. At least one important electricity under- 


In actual modern practice this reasoning is entirely fallacious, taking earths its e.h.p. neutral point through a large water 
for the process of location may often be a lengthy procedure, resistance (rated at 20 ohms, the line voltage being 20,000), 
and the insulation of apparatus connected to the system is and this has given every satisfaction. The water is stationary, 
being overstrained during that time. Operating with an in- not 
culated neutral has been responsible for numerous breakdowns jan ng resistances olten used on the Huropean 
of cables, generators, and transformers, and such practice is In Great Britain untuned reactance coils have been used to 
definitely not to be recommended. some _ neutral pointe. 

int.—Th ta re manifold : generally multi-core lead-covered cables cast in concrete, the 
: multiple cores inside the single lead sheath being all connected 


in series to form the total number of turns necessary to give 


fault becomes definitely converted into a short circuit from the desired reactance, and connected to the circuit by means 


line to neutral; h.p. oscillations are reduced to a minimum, of a single-core lead-covered cable. Another type consists of 
and consequently the factor of safety of the system against bare stranded conductors wound upon an insulating frame 
earth faults is largely increased. (2) It secures the maximum and enclosed by protecting porcelain blocks. ‘ ; 

effectiveness of automatic protective gear immediately an earth On the European Continent, and to some extent in America, 


generator neutral points have been earthed through tuned or 
fault occurs. (3) H.p. shocks to the system and apparatus con- partly-tuned reactance known as Petersen earth coils and 


nected thereto are reduced to a minimum; it is possible to dissonance coils respectively. The coils are designed to 
effect appreciable reductions in the insulation to earth of resonate at fundamental frequency more or less exactly with 
cables and overhead lines, which produce a corresponding the resultant capacity of the system when an earth fault 
saving in cost; also in transformers and generators, but in occurs on one of the lines. As the coil is in parallel with 
practice this is carried into effect only in very-high-voltage the resultant capacity of the system, a large current will 
transformers in which the insulation is graded down from the circulate through the earth coil and the line capacities, but 
line terminals to the neutral point. A dead earth fault on one the current flowing through the actual fault will have a very 
line of a system having an insulated neutral raises the pres- small value only, as it is the vector difference of the two 
sure of the two sound lines, and apparatus connected to the currents, which are almost 180 deg. out of phase with one 
lines will eventually fail from cumulative weakening action; another. There is difficulty in accurately resonating the earth 
in very-high-voltage systems the pressure of the two sound coil with the line capacities under all fault conditions on long 
lines may, at the first instant of the fault, reach twice the high-voltage lines, and as a consequence it appears to be 
normal line pressure. (4) It is usual to insert some current- limited to systems employing medium-pressure lines of rela- 
limiting device between the neutral point and earth, but the tively short lengths. In practice it is not necessary to obtain 
American power companies transmitting at the highest pres- close resonance for satisfactory operation, and coils having 
sures are in most cases operating with the neutral point dead as much as 50 per cent. dissonance have provided the necessary 
earthed, largely due to the fact that while considerable protection. 

amounts of power are being transmitted, the transmission volt- The external appearance of the coil is similar to that of 
ages are so high that the fault currents are not sufficiently a static transformer having section wound coils. It has an 
large as to produce such electromagnetic stresses as cannot air-core single winding onl?, which may be provided with 
adequately be taken care of by more or less simple provisions tappings so that the reactance can be varied. The coil is oil- 
in the mechanical design of the apparatus concerned; in addi- immersed in an ordinary transformer tank. 

tion, overhead lines embody an appreciable amount of in- 


I Multiple Earthing—In Great Britain the Board of Trad 
herent reactance. (5) It prevents overhead lines being subject a Sta P ot trade 
to induced static charges from adjacent charged clouds, dust, prohibits one - saprnaag than one point of extra-high- 
sleet, fog, and rain, and changes in altitudes of the lines, and TSA Bats ™ ut ide ; result of experience in the 
the gradual accumulation of high “ floating ”’ potential above ‘S.A., 1¢ 18 the considered opinion cf many responsible 
earth. The h.p. neutral is earthed mainly for the sake of the Beard of = a Britain that the restrictions imposed by the 
protection. of the system, while the l.p. neutral is earthed and should be removed. If 
chiefly in order to reduce the possible dariger to human life. multiple earthing were adopted thoroughly, the relatively 


large number of parallel paths available for the flow of har- 

monic currents would doubtless cause no real telephone dis- 

turbances on account of the diffusion and consequent weaken- 
ths. 


pa 


Neutral Earthing Apparatus.—While the insertion of some 
current-limiting device is beneficial from the point of view of 
reducing fault currents, it should be remembered that the ing of hermonic current in the distributed 
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Tomlinson Lee vy, Peel. 
SLANDER ACTION BY ELECTRICAL ENGINEER. 
(Concluded from page 730.) 

The hearing was resumed on May 8th. 

DEFENDANT, re-examined, said he never had any personal 
feeling against plaintiff. For years they had all been trying 
to help him. That had been the main object of their refusing 
to speak at the Council meetings. They felt it might injure 
him, and they were doing it now only because they were 
forced. 

Mr. A. W. Hickmort, grocer, of Merton Road, Wimbledon, 
said he was a member of the Corporation and Electricity Com- 
mittee. He was present at the Gerrish interview, as well as 
at the Temple interview, and what defendant said was that 
they had lost confidence in plaintiff. 

Mr. SHELDON, recalled by Mr. Gregory for the defence, said 
that cn one occasion plaintiff said, ‘** He was not going to be 

* downed ’ without a fight. He would see the works were 
shut up and no ‘ juice’ would go out.’ 

Alderman D. Stewart, of Cambridge Road, Wimbledon, a 
member of the Institution of Electrical Engineers, and chair- 
man of the Electricity Committee from 1910 to 1917, had 
nothing to say up to that year of plaintiff's work. He had 
never seen him the worse for drink, but certainly under the 
influence of drink. He gave a testimonial to plaintiff as to 
his technical ability. 

CounseEL: Would you be prepared to repeat that testimonial 
now ?—No. 

Cross-examined, witness said that while he was chairman 
of the Electricity Committee he had no complaint as to 
plaintiff's engineering ability or management of the business. 

The hearing was adjourned, and was resumed on May 9th, 
when more evidence was given for the defence. 

Mr. T. G. Mynortt, a stockbroker, said he voted for Mr. 
Lee’s dismissal with much regret. 

Mr. S. ALLEN said he had been a member of the Electricity 
Committee and chairman for some time in 1919. He was 
always anxious to work with Mr. Lee, but in recent years he 
found it impossible to do so. The day after he was elected 
chairman of the Electricity Committee he saw Mr. Lee at the 
works. He said: *‘ Good morning, Mr. Lee,” and plaintiff 
said: “If you want a b——— row, you can have it.” He 
told him that he wished to work amicably with him in the 
interest of the business. He gave plaintiff po occasion for 
his conduct towards him. 

Alderman J. S. H. Apsorr, wine and spirit merchant, and a 
member of the Electricity Committee, said that Mr. Lee’s dis- 
position to the Committee was hostile, and he resented in- 
quiries and questions. He arrived at the conclusion that Mr. 
Lee should be dismissed notwithstanding that he had friendly 
motives towards him. 

Mr. R. W. Kurz said he attended on subpcena. Before the 
war he was in the employ of the Wimbledon electrical depart- 
ment. In 1911 he recollected an incident when Mr. Lee was 
his superior officer, and he asked for his orders in writing. 

Mr. Gregory: What was happening to Mr. Lee?—He was 
rather intemperate. 

Why did you require an order in writing to obey his orders? 
—Because Mr. Lee was in the habit of giving orders when he 
was not in a condition to give orders. 

On one occasion, witness alleged, Mr. Lee suggested that a 
live wire at 2,000 volts should be put round the works. 

Before he joined the Army in 1915, witness said, Mr. Lee 
had changed. He had given up drink and smoking. 

Mr. R. V. TREACHER, an accountant in the employ of the 
Wimbledon Town Council, _gave evidence as to the alleged sug- 
gestion about the live wire. Witness said Mr. Lee said: 

* Mr. Klitz, we have orders to protect the works against Ger- 
man spies and other people. I want you to put a live wire 
round the works.” 

Mr. Gregory: What was his condition?—I should say Mr. 
Lee at the time was getting over the effects of drink. Mr. 
Lee was frequently under the influence of drink. 

The hearing was adjourned. 

On May 10th, Mr. Mappocks, K.C., for the plaintiff, called 
evidence in rebuttal of the evidence given for the defence. 

M:. ArtHuR NICHOLS Moore, electrical engineer to the borough 
of Newport, Monmouthshire, said he was at the Electrical 
Engineers’ Convention at Bradford, in June, 1920, and sat 
opposite plaintiff at the luncheon. Plaintiff’s condition was 
gga normal, and plaintiff was quite sober. He had seen 

Sparks’s reports on the Wimbledon electrical undertaking, 
and Mr. Lee’s observations on the reports, which indicated to 
him clearly that where Mr. Snarks and Mr. Lee differed was 
really a case simply of a difference of professional opinion. 
In general, Mr. Lee’s observations indicated to him that Mr. 

was thoroughly competent. 

Mr. Wim M. Setvey, consulting engineer, and technical 
adviser to the Coal Controller for Yorkshire, said he had read 
Mr. Sparks’s report and Mr. T.ee’s observations on it, and 
formed the opinion that Mr. Lee must have been a very com- 
petent engineer. 

Mr. Wim J. Oswatp, electrical engineer, said he entered 


- 


the service of the Wimbledon Urban Council in 1904. He 
was still in the employment of the Wimbledon Corporation. 
From 1904, Mr. Lee was his chief. He bad never seen Mr. 
Lee the worse for drink at the works, and when members of 
the Council or of the public visited the works he was always 
very courteous and willing to give them information. He had 
never heard any allegation about a live wire. 

Witness (cross-examined) said he had heard Mr. Durling’s 
evidence, and it was not correct. The water treating plant 
was used to the best advantage, but there were difliculties. 
They used the River Wandle water, but that water had been 
gradually getting dirtier. 

Re-exumined : Witness said that during the war there was a 
difficulty in getting suitable coal and that affected the boilers. 
Mr. Lee did not neglect his duties as to the cleaning of the 
boilers. Every effort was made to make the water-softening 
plant effective. 

Mr. CuHarLes Henry WorDINGHAM, consulting engineer, said 
he had read Mr. Sparks’s report and ‘Mr. Lee's comments upon 
it. He saw no evidence of negligence or incompetence on the 
part of Mr. Lee in what Mr. Lee said. There was divergence 
of views among engineers on the ways of solving problems, 
and there was justification for what Mr. Lee recommended. 

Mr. Culrrorp H. ArmstronG.said that in June, 1920, he re- 
presented his firm at the Bradford Convention. Mr. Lee was 
absolutely sober there. 

Mr. F. T. JENKINS said he was a wireman and had been in 
the employ of the Wimbledon Corporation for age years. 
He drove the car for Mr. Lee up to Mr. Lee’s dismissal 
He had never seen Mr. Lee the worse for liquor. 

Mr. J. W. Jounson, clerk to the Maldens and Coombe Coun- 
cil said he had known plaintiff for many years and had never 
seen him under the influence of drink. 

Dr. VINCENT GREEN said he had known Mr. Lee seven or 
eight years. There was no trace that Mr. Lee was a heavy 
drinker, and it would not be fair to say that he was. 

This concluded the evidence, and Counsel addressed the jury. 

his summing up to the jury, his LorDsuHrP said this was an 
action brought to recover damages for defamation of charac- 
ter and not a question of damages for wrongful dismissal. If 
he were wrongfully dismissed plaintiff could have brought an 
action against the Corporation. He understood that plaintiff 
did so; the case did not go to trial, as it was settled between 
the parties. They also knew that he brought another action 
against a Mayor and got £250 damages. Defendant had 
nothing to do with that. Plaintiff had brought actions against 
two other persons. It might be he would get money from 
them; that had nothing to do with Mr. Peel. Plaintiff's coun- 
sel said that the present action was brought to clear his 
client’s character. Had not his character been cleared? If 
his character had been besmirched by one of the Mayors, that 
matter was investigated for two days and plaintiff was success- 
ful, and his character cleared. Would that be enough? ‘lhey 
knew that there were actions against two witnesses called in 
that case. He said that because it was within their province 
to consider all those things when they considered the question 
of damages. As to the statement made at the Town Council 
meeting, on March, 1922, of which complaint was made, those 
words were spoken on a privileged occasion, and there would 
be no right of action unless plaintiff could satisfy them that 
the words were spoken with malice. Defendant said they 
were true. Defendant said he did not say the words which 
were alleged to have been uttered at the South-Western Hotel, 
Wimbledon, and he also denied speaking the other words 
complained of. Mr. Temple said he could not remember any 
particular words defendant said. If defendant did not speak 
the words, did Mr. Hickmott speak them by the authority, 
express or implied, of the defendant? In that case there were 
really four actions for slander in one. 

The questions which his Lordship left to the jury, and the 
jury’s answers were as follows :— 

(1) Did the defendant, at a meeting of the Wimbledon 
Town Council, on March 6th, 1922, speak the words complained 
ef, or words to that effect?—Yes. 

(2) If so, were the words spoken true in substance and in 
fact ?—No. 

(3) In saying what he did, was the defendant actuated by 
malice against the plaintiff?—Yes. 

(4) Did the defendant, at the South-Western Hotel on the 
5th of March, 1922, speak the words complained of or words 
to that effect?—Yes. 

(5) If so, were the words spoken true in substance and in 
fact ?—No. 

(6) Did Mr. Hickmott, in the defendant's presence, speak 
to Mr. Temple the words complained of, or words to that 
effect ?—Yes. 

(7) If so, did Mr. Hickmott speak them by the authority, 
express or implied of the defendant?—No. 

(8) Were the words spoken on this occasion true in sub- 
stance and in fact?—No. 

(9) Did the defendant speak to Mr. Gerrish the words com- 
plained of, or words to that effect?—No. 

(10) If so, were the words spoken on this occasion true in 
substanee and in fact?—The words were not spoken. 

(11) Damages as to words complained of? 

(a) £100; (b) £0; (c) £50; (d) £20. 

The jury were absent an hour and a half considering their 
verdict. As his T.ordship had left the Court, judgment was 
not entered that night. 
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The case came before Mr. Justice Darling on May 14th for 
judgment to be entered on the findings of the jury. 

Mr. Mappocks, K.C., in asking for judgment for the plain- 
tiff for £120 damages with regard to the issue raised in ques- 
tions 6, 7 and 8, as to whether words were spoken so as to 
bind the defendant, said that defendant would probably get 
any costs to which he was entitled in time, but on the further 
issue counsel submitted that defendant was not entitled to any 
costs because there was not any cross-examination. 

Mr. J. D. Cassets, K.C., for the defendant, asked for costs 
on the issues on which plaintiff had failed. 

His Lorpsuip gave judgment for plaintiff for £120 damages, 
with costs on the issues on which he had succeeded, defendant 
having costs on the issues on which plaintiff failed. De- 
fendant was given a stay of execution on terms. 


Handcock & Dykes v. Tate and Another. 


Ly this action, which was commenced in the King’s Bench 
Division, before Mr. Justice Coleridge, on May llth, Mr. 
Thorne Drury, K.C., in opening the case for the plaintiffs, 
said the claim was for professional services by a firm of con- 
sulting engineers, amounting to £141, and there were various 
charges of incompetence and misconduct raised by the defence 
against the plaintiffs and the defendants counterclaimed for 
£226, which they said represented damages which they had 
suffered owing to the alleged misconduct and incompetence. 

The defendants were two ladies who kept a school for girls 
at Bushey, Herts., and the matters in question in the action 
related to an electrical installation. The members of the 

laintiff firm were Mr. Dykes, M.Inst.C.E., M.I.E.E., and 

r. Townend, a retired engineer from the Royal Navy. He 
joined the plaintiff firm in 1919 and was admitted as partner 
in 1921. 

One of the two defendants called upon plaintiffs at their 
offices in Westminster and told them that she and her partner 
desired to have electric light installed in their school build- 
ings, which were of considerable extent and divided. They 
saw Mr. Dykes and Mr. Townend. One of the complaints 
made against the plaintiffs was that there was an expressed 
term that Mr. Dykes should personally prepare the specifica- 
tion and estimate, and that the whole work should be solely 
under his personal direction. Mr. Dykes told the lady that 
as he was about to start on his holiday, Mr. Townend, his 
partner, would supervise and look after the work. She was 
quite agreeable that this should be done, and afterwards, 
almost without exception, the correspondence was conducted 
by Mr. Townend personally, and he went down frequently to 
discuss with the defendants the details of the work to be done. 
At first there was a general discussion as to what was to be 
done and Miss Tanner told plaintiffs that she had recently had 
some portion of the premises redecorated and it was not de- 
sirable that the walls should be cut more than could be helped. 
They therefore discussed two possible systems of installation. 
One was that flexible wires should be carried round the doors 
and other corners, so as not to cut into the surface of the 
walls, and that was recommended as being much cheaper. 
The alternative scheme necessitated the channelling of the 
walls for the purpose of carrying the wires. After some dis- 
cussion it was decided that the flexible wiring system should be 
adopted. Subsequently Miss Tanner said that she desired to 
control from her bedroom all the lights by means of a switch, 
and it was explained to her that that would be inconvenient 
and expensive and Mr. Townend told her that she would be 
able to control a certain number of lights and that other lights 
might be left available for special purposes. A week later it 
was decided that the idea of having all the lights controlled 
from one room should be abandoned. About September 
4th the ladies again changed their minds and decided that 
they would not have the flexible wiring system but would 
have wires in metal tubes. These changes of mind (said 
counsel) were the cause of the whole trouble which had given 
rise to the action. 5 

Evidence was given for the plaintiffs by Mr. Dykes and Mr. 
Townend denying that the defendants were told that the work 
could be done for £1,000. Mr. Dykes denied that it was agreed 
that the estimate was to be inclusive of everything. 

The hearing was adjourned to the 14th inst., on which day 
Mr. Justice Coleridge was unable to sit owing to illness, and 
the hearing was further adjourned until next term, which 
commences on May 29th. 


British Thomson-Houston Co., Ltd., v. Yorkshire & District 
Electric Lamp Repairing Co., Ltd. 


In the Chancery Division, on May 11th. Mr. Justice Sargant 
heard this action against defendants, of Saxon Road, Sheffield, 
for infringement of the plaintiffs’ patent for gasfilled lamps. The 
defendant company was not represented. Sir Arthur Colefax, 
K.C., Mr. Hunter Gray, K.C.. Mr. Whitehead, K.C., and Mr. 
Trevor Watson,appeared for the plaintiffs. 

Sir ArTHUR CoLerax said the validity of ‘plaintiffs’ patent 
was not in question, and the only issue was as to infringe- 
ment. The action was brought to restrain infringement of 
plaintiffs’ letters patent 10,918, of 1913, for improvements in 
incandescent electric lamps, the patent being that for gas- 


filled half-watt lamps. What defendant had done, and ap- 
parently claimed to continue to do, was to take a gasfilled 
lamp, the filament of which had broken, to open it, put in a 
new filament, fill it again with gas, and then say that it was 
merely a repair which was permitted and which was not a 
infringement. 

His Lorpsuip asked if the lamps were originally made under 
plaintiffs’ patent. 

Sir ARTHUR said this was not so in all cases. 

Evidence was given as to the purchase of six lamps 
from the defendants, and Dr. Oberlander, consulting 
chemist, stated that he opened two of the lamps in which 
there was a tungsten filament coiled, and gas of low conduc- 
tivity and relatively high pressure. The reconstructed lamp 
differed somewhat from the gasfilled lamp, but it was sub- 
stantially the same. Witness added that it was impossible to 
repair a broken filament, and in order to make a gasfilled 
lamp within plaintiffs’ specification, they would have to con- 
struct a new lamp. 

His Lorpsuie granted the injunction asked for, with an 
inquiry as to damages, costs, and an order for the delivery-up 
of the infringing articles. 


Madras Electric Supply Co., Ltd., v. P. & O. Steam 
Navigation Co. 


In the Commercial Court, on May 9th, Mr. Justice Bailhache 
heard this action, in which plaintiffs claimed damages in 
respect of a stator carried on one of the defendants’ vessels 
to Madras, and which was dropped into the harbour while 
being taken off the ship. 

Mr. Wright, K.C., who, with Mr. Langton, appeared for 
the plaintiffs, said that the machine was shipped by his 
clients in April, 1922, at Tilbury. The stator weighed 25 
tons 9 cwt., and the ship issued a bill of lading deliverable 
to the plaintiffs. In the act of discharging the machine at 
Madras, the package fell overboard to the bottam of the 
harbour. It was eventually recovered by a diver, but not 
before it had been very seriously damaged. It was rendered 
useless, and had to be re-conditioned completely. The sa!t 
water had set up rusting which made the reconditioning 
necessary before the machine could be useful at all. In 
me of the damage sustained the plaintiffs claimed about 

5,756. 

The points of the defence put in referred to the terms of 
the contract based.on the terms of the bill of lading. Ac- 
cording to the pleadings the damage was caused by the 
breaking of the derrick guy rope. Defendants contended that 
a latent defect in the tackle, which came within the exceptions 
of the bill of lading, had caused the damage. 

The hearing was adjourned until July 5th, to give plaintiffs 
an opportunity of calling evidence from India. 


THE NORTH-EAST MIDLANDS ELECTRICITY 
DISTRICT. 


Electricity Commissioners’ Decisions. 


Tue Electricity Commissioners have considered the evidence 
given at the inquiry held at Sheffield in Gctober and December 
last into the scheme submitted by the Corporation of Sheffield, 
for the establishment-.of a Joint Electricity Authority for the 
above-mentioned district, and they have decided that the area 
provisionally determined is confirmed subject to (a) the ez- 
clusion of the municipal borough of Buxton and the parishes 
of Chapel-en-le-Frith, Fernilee, Green Fairfield, Hartington- 
Upper-Quarter, King Sterndale, and Peak Forest and the 
townships of Chinley, Bugsworth and Brownside, and Wormley 
in the rural district of Chapel-en-le-Frith, all of which have 
since been included within the South-East Lancashire Elec- 
tricity District; (b) the exclusion of the urban districts of 
Bolton-upon-Dearne, Hoyland Nether, Thurnscoe, and Wath- 
upon-Dearne, all of which will be included in the West Riding 
(Aire and Calder) Electricity District; (c) the exclusion of the 
urban district of Barton-upon-Humber. 

Although evidence was given-at the inquiry to show that 
the proposed scheme of development offered no immediate ad- 
vantages to those parts of Lindsey, in the county of Lincoln, 
which are included in the provisionally determined district, 
the Commissioners have come to the conclusion that those 
parts of Lindsey should be associated, from the outset, with 
the development of the other portions of the district. 

During the inquiry representations were made by the pro- 
moters of the scheme that the portions of the areas of supply 
of (a) the Yorkshire Electric Power Co., and (b) the Derby- 
shire & Nottinghamshire Electric Power Co. situated within 
the district should be excluded, in virtue of the provisions of 
Section 17 of the Electricity (Supply) Act, 1922, from the 
authorised areas of supply of those companies, but the Com- 
missioners are of the opinion that the Yorkshire Co. should 
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continue to operate within its statutory area in the North-East 
olidlands District. With regard to the Derbyshire Co., which 
i1aé not hitherto supplied electricity in the district, the Com- 
saissioners g@re not satisfied that a case has been made out for 

vecourse to the provisions of Section 17 of the Electricity 

\Supply) Act, 1922, and they are of the opinion that the com- 

pany should be afforded the opportunity of developing its area 

and that any question as to exclusion under that section should 
be left for future considération. 

The technical scheme submitted by the Corporation af 
Sheffield provided for the interconnection of the municipal 
generating stations in the district; for the installation of ad- 
ditional generating plant therein amounting to 20,000 kW to 
meet the estimated growth of load (exclusive of railway and 
colliery demands) during the next four or five years; for the 
subsequent extension of the municipal stations at Sheffield 
(Blackburn Meadows) and Rotherham; and for the establish- 
ment when required of two further generating stations on 
the River Don at Mexborough and Sprotborough respectively. 
It was also proposed to construct transmission lines during the 
first stage of development to connect Sheffield, Rotherham, 
Mexborough, and Doncaster; Sheffield, Dronfield, and Chester- 
field; and Rotherham, Beighton, and Worksop; and at a sub- 
sequent stage to connect Chesterfield and Doncaster via Barl- 
borough and Kiveton Park, but the Commissioners consider it 
would be premature to come to a conclusion whether the new 
capital station (or stations) ultimately required in the district 
should be situated on the River Don, and they are of the 
opinion that the possible alternative of a capital station on 
the River Trent, where more ample supplies of condensing 
water will be available, should be left open for further investi- 
gation at a later date. 

With regard to the transmission system, it appears to the 
Commissioners that advantages would accrue if arrangements 
were made (a) with the Yorkshire Co. for the erection of some 
of the proposed lines by that company, and (b) with the vari- 
ous colliery owners for the connection (where practicable) of 
their electrical systems with the main transmission system of 
the district. 

Subject to the foregoing observations, the Commissioners 
approve generally of the technical proposals submitted to 
them. They are of the opinion, however, that a further im- 
provement could be effected with regard to the distribution of 
electricity in the area to the south of Sheffield, and that this 
matter could be satisfactorily settled by arrangement between 
the Corporation of Sheffield and the Derbyshire Co. A case 
has been made out for the establishment of a Joint Authority 
on the lines proposed by the Sheffield Corporation, but the 
approval of the Commissioners to its establishment is conditional 
upon the transfer or lease to that Authority of the stations 
within the district belonging to the principal authorised under- 
takers, or upon the agreement of those undertakers to an 
effective and unified control by the Authority of the stations. 
The appropriate constitution for the Joint Authority presents 
some difficulties, and in the opinion of the Commissioners the 
schemes of representation discussed at the inquiry do not 
adequately meet the situation. They have come to the conclu- 
sion that a constitution as indicated below, providing sub- 
stantial representation of the Corporations of Sheffield and 
Rotherham, should prove appropriate, subject to provision 
being made for the future representation of any autho- 
rised undertakers hereafter established in the district: City 
of Sheffield, 8; County Borough of Rotherham, 4; Borough 
of Chesterfield, 2; Borough of Doncaster, 2; Urban District 
of Mexborough, 1; Urban District of Worksop, 1; Local 
Authorities not supplying electricity (jointly), 2; Yorkshire 
Electric Power Co., 1; Derbyshire and Nottinghamshire Electric 
Power Co., 1; Sheffield and Rotherham Manufacturers (Elec- 
tric Supply Committee), 1; the South Yorkshire Coal Trades 
Association, the Derbyshire & Nottinghamshire Coal Owners 
and Ironmasters’ Comuinittee, the Doncaster Collieries’ Asso- 
ciation, and the Lincolnshire lronmasters’ Association (by 
election), 1; London Midland and Scottish Railway, 1; London 
and North-Eastern Railway, 1; total, 26. 

The Commissioners will prepare a draft Order giving effect 
to their decisions prior to the holding of the further local 
a hens by Section 5 (4) of the Electricity (Supply) 
Act, q 


A Radio Demonstration Van.—There is no more effective 
method of publicity for radio broadcast receivers than actual 
demonstrations with the sets, and those dealers who are alive 
to this fact are arranging suitable demonstrations whenever an 
0) agent offers. In some cases it is difficult to obtain suit- 
able premises for demonstrations, but Messrs. Wireless Service, 
Ltd. (in association with Electrical Installations, Ltd.), have 
equipped a novel demonstration van, which consists of a tour- 
ing motor-car, the body of which has been camouflaged to look 
like a small country cottage. A short but efficient aerial is 
erected on the roof, and the interior is equipped with a 
“* Gecophone ” two-valve receiving set and full equipment of 
loud speaker, &c. Some successful business tours in country 
districts within 100 miles of London have been made, and the 
demonstration van has given concerts in market placos. 


PLANNING, PROGRESS AND COSTING. 
By FREDERICK W. POPE. 


Ix a recent article on the subject of ‘‘ The Relation of 
Lay-out to Costing ’’ the writer introduced the question 
of works routine. To what extent it is necessary to 
adapt the works routine to the purposes of costing has 
now to be considered. 

It has been proved that costing is very largely depen- 
dent upon a planning and progress system; dependent 
to this extent, that where such a system exists entries in 
the cost records are simplified, comparisons are more 
easily made, and a check is provided against careless 
time-recording. 

The objection may be raised that planning is a luxary, 
only possible to wealthy firms, and this view is one 
which finds a good deal of support. Is the expense of 
inefficiency ever considered in the same light? It is 
all a matter of perspective, and the fact remains that 
efficient methods may be introduced into the factory 
on the ground of economy alone. 

In the previous article we showed how simple are 
the beginnings of a planning system. The first thing 
necessary is the drawing up of a list of operations on 
each component; the next, that the order of them shall 
be arranged. 

A progress system naturally follows, for the reason 
that the work cannot be left to take its own course 
through the shops. 

What has all this to do with costing? The connec- 
tion is best shown by illustration. 

A stock order might be issued for the machining of a 
dozen shafts. The foreman puts this into operation by 
requisitioning the bar and getting a dozen lengths eut 
ofi—not two or three now, and the rest at any time. The 
lengths then go to the lathe for turning, and no other 
work must be allowed to interrupt them before they are 
finished. Other operations must be carried through in 
the same way, else what is the advantage of machining 
in sets? 

The cost department benefits in several ways, some 
of which have already been referred to. Entries are 
simplified in that only one entry need be made for the 
time spent upon each operatign, whereas, if the work 
is sent through in haphazard manner, the shafts might 
be set aside for other work several times and at any 
stage. 

Even in the issuing of time-cards this difference 
would be noticed. Again, in designing cost record 
sheets, the works accountant will know how mueh space 
tw allow for all the time spent upon each order. 

In costing, say, an electrie motor, the final cost sheet 
need not be larger than a double page of this paper, 
and for ‘‘ machining orders’’ the sheet need only be 
quarto size. The unwieldy cost sheet is usually the 
result of a slack factory routine. 

Previous articles have pointed out that timekeeping 
for costing purposes is, in many shops, entirely depen- 
dent upon the memory of workpeople. The turner set- 
ting up for a doen shafts easily forgets that he has 
just finished one job and is commencing another. The 
result is that, until he remembers that he has not 
‘*clocked on,’’ all his time is going down to the 
previous job. 

That 100 per cent. efficiency is an impossible ideal 
in this regard must be admitted, but a reliable progress 
system will reduce the likelihood of oversight to prac- 
tically nel. This point is of great importance and 
should be impressed strongly upon foremen and pro- 
gress clerks. 

It is hoped that the bare outline given here will prove 
that a costing system is not merely a matter of office 
routine, but is interdependent with every other functior 
of the factory. 
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NEW PATENTS APPLIED FOR, 1923. 


(NOT YET PUBLISHED) 


Gempiled expressly for this journal by Messrs. oe ag a DELL AND 
Srernens, Patent Agents, 285, High Holborn, Lordon, W.C. 1. 


Magneto dynamos for motor vehicles.” I. Hoffman. 
Apri 

11,564. Crystal detectors for wireless current.” W.E. Poole. April 30th. 

4,578. “ Electric clocks.” G. Broughall. April 30th. 

11,580. ‘* Device to be fixed to - —! ing and closing an electric 
circuit.” B. W. Hecht (S. Kaufman). it ‘Soth. 

583. “ Electric couplings.” D. Goon & Co., Ltd. and E. Scott. 

April Wth. 

11,585. ‘* Cutting metals by electric carbon or oxy-acetylene processes.”” H. 
McKenzie. | April 30th, 

11,588. ** Wireless systems.’"’ T. H. Kinman. April 30th. 

11,594. ‘“* Electric luminous discharge lamps.” General Electric Co., Ltd. 
April 30th. (Germany, Januar: 20th.) 

11,599. “* Sparking plug.” j. Dubail. April 30th. 

11,610. Electric, &c., fans." G. Clark and S. Leach. April 30th. 

11,622. “* Process for limiting intensity of current in electric circuit, &c."’ 
Soc. Anon. * Fos") l'Equipement Electrique des Véhicules. April 30th. (France, 


_ 11,638. Electrically propeled vehicles.” English Electric Co., Ltd., and 
E. S. Rayner. April 

11,657. ‘* Means for protection and functioning of thetmionic valves, &c."’ 
Temple Cox Research Co., Ltd., and R. Temple. May Ist. 

11,663. ‘* Non-dazzle lamps for vehicles." F. A. Swaine. May Ist. 

11,681. ‘“* Microphone relays, receivers, &c."" A. S. Jones. May Ist. 

11,682. ‘* Loud speakers, receivers, &c.”” A. S. Jenee. May Ist. 


11,683. Wireless direction-finding i May Ist. 


11,684, “* Loud-speaking wireless sound-box.” H. W. Pearce and J. F. 
Poliard. May Ist. 
Variometers, &c., for wireless receiving sets." W. H. Collins. 
May Ist, 

11,699. “* Terminal for electric apparatus, &c."’ Shaftesbury Wireless and 
a Co., Ltd. May Ist. 

11,701 Arrangements for Phase ye and slip edjustment in 
asynchronous electric motors.” W. E. M. Ayres and English Electric Co., 
Ltd. May Ist. 

switches." C. Garrard, A. H. Railing and A. F. 
Searle. May Ist. 

1,715. “Telephone systems."" D. A. Christian and Siemens Bros. & Ce., 


ay 

11,716, “ Telephone systems.” W. G. Patterson and Siemens Bros. and 
Co., Ltd. May Ist. 

11,722. signalling conductors.’ Western Electric Co., Ltd. 
May Ist. (United States, May 2nd, isa) 


Electro-magnetic relays, &c ‘elephane Manufactur- 
ing Co., (Automatic Electric Co.). Ist. 

11,748 leph Manufacturing Co., 
Led. Ist ‘United “States, July 6th, 1922.) 

9 “ Electrically-driven vehicles.” H. Heise and J. Schurch. 


Ma 


1 788. “ Filaments for electric iamps, &c." British Thomson-Houstoa Co., 
“= (General Electric Co.). Ist. 


4 ied g d acoustic diaphragms.” G. B. Burn- 
11,795. “ Inductance coils for wireless receiving sets, &c." C. E. Castellan 


and EH. May 2nd. 
Electrically-operated starting-gear of internal-combustion engines.”’ 
H. W. Hutchinson and nd T. P. Rennoldson. May 2rd. " 
+819. ‘* Means for winding electric coils.” P. A. McCarry. May 2nd. 
11,827. ‘* Loud speakers for wireless receiving installations.” G. S. Wilson. 


11,830. ‘ Apparatus for electrically translating sound waves into light waves 
and for producing a photographic record of such waves.’ a . Case. 


11,831. ‘ Apparatus for electrically translating sound waves into J coves 
and for producing a photographic record of such waves.’ 


11,832. “* Apparatus for electrically translating sound waves into light waves 
ant A producing a photographic record of such waves." T. W. Case. 
ay 2nd. 


11,836. “‘ Lead-in wires for wireless, &c., apparatus.” R. C. Watkins. 


11,837. “ Thermionic valves." A. P. Portway. May 2nd. 
“ Connecting for electric conductors." H. N.. Smith. 


11,843. “ Receiving circuits for wireless telegra , &.” D. Grimes. 
May 2nd. (United States, September 19th, 1922.) vd 
11,864. “Means for connecting wires to terminals, &c.” R. H. Rice. 


11,865. ‘Crystal detector." T. F. Gaynor and E. S. Johnsoa. May 2nd. 
11,869. ‘* Loud speakers.” L. Lumiere. May 2nd. 
11,870. “ Outdoor aerial wires for wireless telephones." R. O. McGown. 


11,874. “ Electric motor controllers.” A. H. Curtis, Igranic Electric Co., 
L.td., and A. H. Mackley. May 2nd. 


11,876. “ Thermionic valves.” A. W. Coates and A. Southgate. May 2nd. 
11,878. “ Electric advertising devices, &c."" H. S. Coleman. May 2nd. 


11,881. “* Panel boards for wireless apparatus.” R. E. Beswick, R. Fer- 
guson, and Radio Communication Co., Ltd. May 2nd. 


11,896. ‘* Electric circuit-connecting "devices. " A. J. P. McCarthy. May 2nd. 
11,897. “‘ Insulation of electric conductors." H. K. Whitehorn. May 2nd. 


11,901. “‘ Filaments for electric lamps, &c.” British Thomson-Houston Co., 
Ltd. (General Electric Co.). May 2nd. 


11,914. “* Electric lamp holder and shade.” J. Knight. May 3rd. 

11,924. “* Trolley-heads of electric tramcars, &c."" A. T. Harrop. May 3rd. 

11,925. “* Trolley-heads of electric tramears, &c." A. T. Harrop. May 3rd. 

11,930. ‘* Electric lamp shades.” H. J. Johnson and J. H. Jones. May 3rd 

11,947. “* Device for preventing infection from telephone mouthpieces.” F. 
Ashworth. May 3rd. 

11,952. “* Apparatus for producing rhythmical variations of intensity in a 
constant current of electricity."” F. Horridge. May 3rd, 

11,957. “* Insulators." W. J. Polyblank. May bed. 

11,961. ‘* Control of electrically-propelled road vehicles."’ A. E. Collins and 
R. Garrett & Sons, Ltd. May 3rd. 

964. “ Automatic cut-out for electric boiling vessels." P. R. Clark, P. 

Clark & Co., E. E. Edwards, and G. G. Koop. May ord. 

11,979. “ Char ing electric accumulators, &c.’" J. H. Runbaken and W. 
Torrance. May 3rd. 

11,982. “ Interlocking devices for contrelling electric circuits.” G. W. 
Hale and Wireless Equipment, Ltd. May 3rd. 
or of sound."’ Electric Productions Co., 
t ay 

11,988, .“\ Electric furnaces.” C. R. Hodgson. May $rd. 

12,01L. “ Manuf of ind coils for ‘wireless telegraphy, &c.”" F. 
Akister. May 4th. 


mat. “ Trucks for tramway vehicles... E. A. Wak and E. Y. Walsh. 


,@20. ‘ Tumbler switch attachment.” J. A. G. Harrisson. May 4th. 
12.028. ‘* Electric liquid-heaters.” E. Jost. May 4th 


13,029. “ Electric switch plates.” E. Millard, A. E. Read, and Walsall 
Hardware Manufacturing Co., Ltd. May 4th. 
2,032. “ Electric couplings. " J. H. Bradley. May 4th. 
“Time switches and signalling devices." H. B. C, Pollard. 


042. ‘“ Telephone receivers.” E. D. Young. May 4th. 

12,046. “* Wireless crystal holders.” G. Edwards. May 4th. 

12,051. ‘* Wireless receiving apparatus.” J. S. Jayes and R. W. R. 
Phillips. May 4th zs 

12,064. ‘Electric switches.” P. R. Coursey and Dubilier Condenser Co. 
Ltd. May 4th 

12,080 “ Dynamo-electric machines.” E. Graichen. May 4th. (Germany. 
May 4th, 1922. 

12,124. ‘* Head-bands for telephones.’ H. Bertelsen. May 5th. 

12,128. “ Electric fire-bars, &c.” Falkirk Iron Co., Ltd., and A. R. Wood. 


th. 

A. Ford-Lloyd end A. Stagg. 
May Sth. 

12,150. “ Train control.” A. R. Angus. May 5th. 

12,151. Electric ‘time-element devices.” F. N. Linstow and A. Reyrolle 
and Co., Ltd. May 5th. 

12, 159. Electric modulating A. F. Sykes. May 5th. 

12,160. “ Electric fuse, &c., fittings.” H. W. Breeze and W. T. Henley's 
Telegraph Works Co., Ltd. May 5th. 


“Wireless receiving apparatus.” 


PUBLISHED SPECIFICATIONS. 


b are those under which the specifications will b- 
printed nt eoriagel, and all subseq P ge will be taken. 
1921. 
138. ‘ Electric motor and like controllers." C. J. Gordon. June 3@th, 


932. Electric relays and the like.’ British Thomson-Houston Co.. 
Ltd., and A. So Fitzgerald. October llth, 1921. (196,305.) 
27,599. of i ts in thermionic valves and the 
tike.” S. R. Mullard and Mullard Radio Valve Co., Ltd. October 18th, 1921. 
(196,308.) 


,608. “* Lock-nut device for tramcar brake mechanism.’ J. Brown. 
October 18th, 1921. (Cognate application 6,804/22.) (196,309,) 
27,896. Process for determining the exact position of loeses in electric 


cables or lines.” W. A. Loth. October 20th, 1921. (196,311.) 
28,350. ‘‘ Apparatus for electrically at bodies to fol.ow a marked-out 
route.” A. W. Loth. October 25th, 1921. atent of addition not granted.) 


633. 
31, io. “ Electric cookers and electric radiators.” E. Schattner and I. S. 
Dalgleish. November 22nd, 1921. (Cognate application 14,502 /22.) 196,319.) 

31,544. “ Electric arc welding applicable for welding studs, tubes, or the 
like to or into metal plates, bodies, and the like.”” L. J. Steele, H. Martin. 
and A. E. McCarthy. November 24th, 1921. (196,322.) 

34,188. “Electric switches.” J. A. Crabtree. December 20th, 192}. 


Electrolytic iron.” F. A. Eustis. December 22nd, 1921. (196,334. 


1922. 
1,605. Reflectors for use with motor vehicle like.”” 
Dr. W. R. Walkey and A. F. Bargate. January 18th, (196 


1,609. ‘* Bulb reflector and globe fittings of electric .._= and the like.’ 
Veritys, Ltd., and F. W. Thorpe. ep ?_ 1923. (196,355 
“ Electric relays and the like.” . Grafl-Baker. , 19th, 


196,362.) 

transformers and fuses used in connection 
W. A. Coutes, D. R. Davies, and Metropolitan-Vickers Electrical Co., 
January 20th, 1922. (196,369.)" 

,793. “‘ Electron discharge devices and methods of a" the same. 
British Thomson-Houston Co., Ltd. July Ist, 1921. (182, 

1,875. ‘‘ Electromotive apparatus for track circuit relays or electricity 
meters.” General Electric , Ltd., A. E. Angold, and F. L. Castle. Janu- 
ary 2lst, 1922. (196 

2,261. “* Alternating-current electric motors.” L. H. A. Carr and Metro- 
politan-Vickers Electrical Co., Ltd. January 25th. 1922. (196,391 

2,280. “* Diaphragms for or are reproducers, telephone receivers, and 
like sound-reproducing devices.’ A. Graham. January 25th, 1922. ager d 

967. 


Telephone systems."" Automatic Telephone Manufacturing , Led. 
February 19th, 1921. (175,611.) 
2,990. “* Safety devices for winding or hoisting apparatus.”  C. 


burn, W. E. Taylor, and Metropolitan-Vickers Electrical Ce., Ltd. p A 
Ist, (196,411.) 

332. “Electric current controllers and the like.” British Thomeon- 
Houston Co., Ltd., and C. T. Hanna. February 14th, 1922. (196,430 


753. “ Transformers for wireless circuits.” A. P. Welch. March 16th, 
1983, (196,453.) 
8,245. Magneto-electric ignition apparatus for _internal-combustion 


engines.” Scintilla (firm of). April h, 1921. (Addition to 120,901.) 

8,597. ‘* Loaded transmission lines for use in — systems oc the like. oa 
Western Electric Co., Ltd. June 4th, 1921. (181,328 

8.786. ‘ High-vacuum pumps of the aspirator type. " Western Electric Co., 
Ltd. June 20th, 1921. (182,090. 

8.917. “ Electric signalling system for railways.” G. C. Reed. March 28th. 
1922. (196,461.) 
devices for telephone systems."’ C. Rockley. April 18th, 
4 


473.) 
12,176. ‘ Electrical resistance grids.” R. F. Baerlocher. May Ist, 1922 


13, gil. “ Leading-in conductors for vitreous material." Naamlooze Vennoot- 
schap Philips’ Gloeilampenfabrieken G, Holst, and E. Oosterhuis. May 16th, 
1922. (196,497.) 

15,805. “ Electrolytic manufacture of metal articles, being a of 
natural or manufactured objects or articles.” G. P. Tussaud. June 7th, 1922. 
196,510.) 

15,969. ‘* Means for gripping. electric cables to junction boxes or the like." 
Johnson & Phillips, Ltd., and C. J. H. Stevens. fon 8th, 1922. (196,511.) 

19,174. “* Electrical and thermal insulators and process of manufacture 
thereof." A. A. Samuel. August, Ist, 1921. (184,164. 

."" Primary electric batteries.” B. F. S. Baden-Powell. July 15th. 


523.) 
“ Electrical measuring instruments.’ Metropolitan-Vickers Elec- 
trical Co., a (Westinghouse Electric and EF on Co.). July 22nd. 


20,458. “ Arrangement for suspending overhead conductor wires on electric 
eae and the like.” Sir P. Dawson and F. W. Fawdry. July 26th, 1922. 

23,649. Oil-supply Metropolitan-Vickers Electrical Co., Ltd. 
September 30th, 121. (186,593.) 

062. ** Fittings for electric candle lamps." M. J. Railing and J. H 

Collings. October 16th, 1922. (196,543.) 

28.209. “Controllers for electrical control systems.”” N. E. North and 
Metropolitan-Vickers Electrical Co., Ltd. April 18th, 192%. (Divided appli- 
cation on 187,038. Addition to 187,038.) (196,544.) 


1923. 


5,342. “ Tool, battery, and like boxes for motor vebieles."" Daimier- 
Motoren Ges. March 24th, 1922. (195,961.) 
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